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I 08 
The Right Honourable 


'The Lord Shannon. 


MY LORD, 


UCH was the merit of the Honou- 
8 rable Mr. Boyle, ſuch his abilities and 
public ſpirit, that, perhaps, no man 
ever deſerved a greater, or bore a fairer 
character. The honour he reflects upon 
his noble family and your Lordſhip, is 
worthy of that he derives from thence. 
Never were a polite education and a 
philoſophical genius improved more to 
the advantage of mankind, to private 
ſatisfaction and true glory, than by the 
great Mr. Boyle; that noble example for 
the imitation of men of plentiful for- 
tunes, and a philoſophical taſte, in lay ing 
out their lives to their own and the pop 
IC 


The DEDICATION. 
lic advantage. And whence can we with 
more juſtice expect, or whence more 
frequently ariſe, fuch bright examples, 
than from your Lordſhip's noble family, 
which inherits the virtues that have ren- 
der d the name of Mr. Boyle ſo deferved- 
ly famous? 98 

The two former volumes of the 
abridgment of his incomparable philo- 
ſophical writings being put under the 
rotection of competent judges; this 
hird begs your Lordſhip's acceptance; 
that the whole may be- ſubmitted to 
ſuch as know to ſet a juſt value upon 
philoſophical merit, and have a natural 
and tender regard for the original author. 


I am, 
May it pleaſe your Lordſliip, 
Your Lordſhip's moft humble, 
moFt obedient, 
And moit devoted &. ervant, 


Peter Shaw.. 
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T H E 


[PRE FAC E.- 
| NA Biſtory ſeems at preſent to lie under ſome diſerace,. 
upon account of the ſmall benefit that is preſumed to 
ariſe from the ſtudy of it. And, indeed, if a notion be for- 
med of the whole thereq, from a few of its parts which have 
been aryly treated by ſome virtuoſi, a rigid philoſopher might be 
apt to condemn it as trifling and almoſt uſeleſs to mankind. 
A real phileſophic genius, bent upon its own improvement, ſees 
with indignation, the life of a virtuoſo ſpent among ſhells and 
inſetts ; and wiſhes the ſame time application laid out to 
nobler purpoſes. Theſe things, however, have their uſe ; and we 
ht not to deſpiſe all that wwe our ſelves have no reliſh for. 
Bere will, and 'tis neceſſary there ſhould be men of various 
taſtes ; and tis happy for the world that no part of philoſophy 
remains uncultivated. But if any man has a deſpicable opint- 
on of natural hiſtory in general, let him look apon it in that 
view wherein Mr. Boyle conſider d it; for here, as in every 
thing elſe, our excellent author has regarded uſefulneſs and the 
benefit of mankind. Natural hiſtory, as managed by him, has 
no ſuperfluous branches ; nothing that barely amuſes the mind, 
without gratifying and delighting it; nothing that entertains 

the fancy, without being ſerviceable in life : and bis hiftory 
the air, his way of making ſalt-water freſh, &c. are eminent 
Inſtances of it. But natural hiftor 5 in its extent, he found 40 
be a very large field, that required a great number of hands » | 
B * 
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ze employ'd in it; and therefore, to render it as uſeful and com- 
plete as poſſible, be endeavoured to engage many of his friends 
in the fludy thereof. Tuas his cuſtom to * all 


uch large undertakings under proper heads, and ſo diſpoſe of 
— ral 2 ſeparately to perſons whom he reſpeftively EL : 
qualified to cultivate and improve them. But he found few 
ſuch diligent ſearchers into nature as himſelf ; and therefore 

received little aſſiſtance in this way from his friends. Hence 
ſeveral parts of his ſchemes of titles remain unſpoken to; and 

this is particularly the caſe in the following hiſtory of the air. 

Mr. Boyle, bowever, performed wonders of himſeff ; bis iuqui ſi- 

tive genius lead him to abundance of particulars which eſcape 

the knowledge of others ; and theſe he generouſly communicates. 

Mere this practice encouraged, and were more heads and hands 

employ'd after the ſame manner, the world might in time ſee 

what Mr. Boyle has here laid the foundation of, a complete na- 

tural hiftory ; by means whereof philoſophy it ſelf wou d, at 

length, be completed alſo, 
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HEADS 


NATURAL HISTORY 


SUN 
H E general heads for the natural hiſtory of a country will 
reſpelk the heavens, the air, the water, and the earth. 
To the firſt belong the longitude and latitude of the 
place, and conſequently the length of the longeſt and 
ſhorteſt days, the climate, parallels, and the viſible fix d ſtars; with 
the conſtellations whereto *tis ſaid to be ſubjett. | 

Of the air may be obſerved its temper, as to heat, dryneſs and 
moiſture, with the meaſures of them; its weight, clearneſs, refractive 
powers ſubtilty or groſsneſs, its abounding with, or wanting an eſurine 

It; its variation according to the ſeveral ſeaſons of the year, and 
the times of the day: how long the ſeveral kinds of weather continue; 
what ſort of meteors the air moſt commonly breeds ; in what order 
they are generated, and how long they uſually laſt: to what winds tis 
liable; whether any of them be ſtated, ordinary, &c. What diſeaſes 
are epidemical, that are ſuppos'd to ariſe from the air: to what 
other diſeaſes the country is ſubject, in the roduction whereof the 
air is concerned. What is the uſual ſtate of the air as to the health 
of the inhabitants; and with what conſtitutions it agrees better or 
worſe than others. The gravity of the air is to be learnt by the ba- 
rometer. 

With regard to the water are to be conſider'd the ſea, its depth, ſpecific 
ravity, difference of ſaltneſs in different places, the plants, inſects, and 

es to be found in it, tides, with reſpe& to the adjacent lands, cur- 
rents, whirl-pools, &c. rivers, their bigneſs, courſe, inundations, 


taſte, 


The heavens. 


The air. 


The water. 
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Nat His r. tafte, ſubterraneous paſſages, fruitfulneſs, &c. lakes, ponds, ſprings, 
d eſpecially mineral waters; their kinds, qualities, virtues, and how 


The earth. 


Heads for the natural Hiſtory 


examin'd ; the ſorts of fiſhes, their ſize and goodneſs, plenty, ſea- 
ſons, ways of breeding, haunts, and the methods of taking them ; 
eſpecially thoſe that are not purely mechanical. 

In the earth may be obſerved it ſelf, with its inhabitants and 
produſtions, as well internal. as external; its dimenſions, ſituation, 
eaſt, weſt, ſouth, or. north ; its figure, plains, hills or valleys; their 
extent, the height of the mountains, either in reſpect of the neigh- 
bouring valleys, or the level of the ſea ; whether the mountains lie 
ſcatter'd or in ridges ; and whether thoſe run north or ſouth, eaſt 
or weſt, &c.. What promontories, fiery or ſmoaking hills, &c. the 
country has; whether ſubje& to earthquakes or not. Whether the 


country is coherent, or much broken into iſlands. What declination 


the magnetic needle has in ſeveral places at the ſame time; and how 
much it varies in different times at the ſame place: whether before 
hurricanes, the needle loſes its direction towards the north; and turns 
equally to all the points of the compaſs, The nature of the ſoil, whe- 
ther of, clay, ſand, gravel, &c. its peculiar qualities, and productions, as 
to minerals, vegetables and animals: and how all theſe are or may be 
farther improved for the benefit of man. 


Txhabitants-. Under inhabitants are to be conſidered both the natives and the 


Vegetables. 


Minerals. 


Traditions. 


rangers who have been long ſettled there; particularly as to their ſta- 
ture, ſhape, features, ſtrength, ingenuity, diet, inclinations and cuſtoms, 
that ſeem not due to education. In the women, their fruitfulneſs or 
barrenneſs, their eaſie and hard labour, with their exerciſes and diet; 
the diſeaſes, with their ſymptoms, and the diet, air, &c. that in- 
fluence them. | 

The external productions are trees, fruits, plants, &c. with the 
peculiarities obſervable in them. In what ſoils, and with what cul- 
ture they thrive beſt; with what animals or inſects the country 
abounds, and to what uſe applied by the inhabitants, as to food, 
phyſic, ſurgery, Gr. | | 

By the internal productions of the earth are here underſtood 
things generated in the bowels of it, either to the benefit or hurt of 
man. Under theſe are comprehended metals, minerals, ſtones, preci-- 
ous or common. To examine how the beds of them lie in reference to 
north or ſouth, &c. What clays and earths are afforded, with their 
the phyſical or other uſes; what coals, ſalts, or ſalt-ſprings, alum, vi- 
triol, by nar &c. The number of mines, their ſituation, depth, ſigns, 
waters, damps, quantities of ore, extraneous things, and ways of re- 
ducing their ores into metals, &c. 

Add to theſe the inquiries about traditions of all particular things 
relating to the country, ſuch as are either peculiar to it, or at leaſt 
uncommon elſewhere. 


En- 


Enquiries that require learning or skill to anſwer; with propoſals Nur. Hisr. 
for ways to enable men to give anſwers to ſuch more difficult enqui- CG Wm 
"To obſerve the declination of the compaſs in different longitudes and la- j,quiries for 
titudes ; ſetting down the method by which the obſervation was made. the ſes. 

To obſerve the dipping-needle, in the like manner. 
> Toobſerve the odour, colour, and taſte in ſea- water; the proportion of 
tits falt in different places; whether in the ſame ſea it be conftantly the 
> fame; and what are the particularities of that ſea-water, where ſhips 
cables ſooneſt rot, and where they are beſt preſerved. | 

To remark, if there be near the ſouth pole a conftant current, ſet- 
ting from the ſouth ſo forcibly, that ſhips with a Riff gale can hard- 
ly make way againſt it; and near the north, a current forcibly carry- 
ing ſhips towards the pole; or if this motion reciprocate once in half 
a year. 
| To obſerve what ſubterraneous paſſages there are, whereby ſeas 
communicate with one another. 
What effect the winds have upon the ſeas; and how far from the 

ſurface they agitate the waters. 

The ebbings and flowings, with the age of the moon when the neap 
and ſpring-tides happen; to what height it ebbs and flows at theſe 
times upon the coaſt, or the iſlands far off in the ſea; and if it flow 
there differently from the tides near the main land; and how much 
ſooner it begins on one fide than another. 

To mark narrowly the way of coming into particular creeks and 
need with their bearings and diſtances from the neighbouring 

aces. 

: To ſound all along at coming in; and to mark the depths and 
ſhallows near the ſhoar, or farther off from the coaſt, as alſo near 
ſhelves or banks. | 

To mark in the ſounding not only the depth, but all the grounds, whe- 
ther clay ie, ſandy or ouſie, &c. To mark whether the ſea always riſes 
towards the ſhore, unleſs accidentally hindered. How the bottom of 
the ſea differs from the ſurface of the earth; with the ſtones and mi- 
nerals to be found there. 

To take notice of the winds, their changes, or ſet times of blowing, 
and in what longitude and latitude, eſpecially the trade-winds ; _ 
what coaſt the trade-winds are moſt frequent; and by what ſigns they 
may be foreſeen, | 

To obſerve and record all extraordinary meteors, lightnings, thun- 
ders, and their effects, Ines fatui, comets, &c. marking the places of 
their appearing and diſappearing. 

To examine the weights of the ſeveral waters that occur, both near 
the upper and lower part of the ſea ; the power aſcribed to the ſea 
of throwing up amber, ambergreece, &c. and its ſhining in the * 
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Nr. His. The medicinal virtues of the ſea ; eſpecially in the hydrophobia. Its vir- 
. tue to manure land; and to learn what plants thrive beſt with ſea-water. 


Inquiries for 
wines. 


Whether the country wherein the mines are, be mountainous, plain, 
or diſtinguiſn'd with valleys? And in caſe it be mountainous, what 
kind of hills are they, whether high, low, or indifferently elevated ? 
Whether almoſt equal, or very unequal in height? Whether fruit- 
ful or barren; cold or temperate; rocky or not; hollow or ſolid ? 
Whether they run in ridges, or ſeem confuſedly plac'd ; and if the 
former, what way the ridges run, north or ſouth, &c? and whether 
they run nearly. parallel to one another? 

What the country produces, and what in moſt plenty? 

What cattle it ſuſtains? Whether they have any thing peculiar in 
point of bigneſs, colour, longevity, fitneſs or unfitneſs for food, &c- 
which may rather be attributed to the peculiar nature of the place, 
than the barrenneſs of the ſoil, or other manifeſt cauſes ? 

What health the inhabitants enjoy? What diſeaſes they are ſub- 
ject to, and to what not? And what remedies are known for the epi- 
demic diſeaſes of the place ? 

What plenty of rivers, brooks, lakes, ſprings, &c. in the place; the 
cotour, taſte, &c. of them; and how they affect the health of ſuch as 
uſe them ? 

How the air is diſpoſed as to heat or cold, calms or winds; and 
whether theſe winds proceed from, or are infected with ſubterraneous. 
ſteams? Whether theſe ſteams are clear or foggy ? 

Whether the ſoil near the ſurface of the earth be ſtony ; and if ſo, 
what. ſort of ſtones it abounds with; whether the ſoil be clay ie, marly, 
or chalky; and of how many kinds it is; and by what properties 
they are diſtinguiſh'd ? 

By what ſigns a mine is conjectured to be in a place? 

And as theſe ſigns are either above or beneath the ſurface of the 
earth, it muſt be farther inquired whether the ground be made barren 
by metalline or mineral effluvia? 

What trees or plants grow moſt plentifully in theſe places, and 
whether they thrive well or il? Whether they be diſcolour'd in their 
leaves, or have their outſides chang'd ? 

What alteration is produc'd in the waters of the place, either as. 
to their colour, taſte, ſmell, weight; or what matter they leave upon 
the ſtones they run over? 

Whether ſnow or ice continue as long in theſe as in the neigh- 
bouring places > 

Whether the dew that falls on the ground will diſcolour white lin- 
en? And whether the rain will diſcolour cloaths, or afford any reſi- 
dence of a mineral nature? 

Whether thunder, lightnings and ſtorms are frequent here? And 
if there be any fiery meteors and nocturnal lights? 


Whe- 


of a Country. 


Whether miſts ariſe from ſuch mineral grounds; what is obſervable Nr. Hisr. 


in them; 
duc'd by? ; 

Whether the Virgula divinatoria be us'd for finding out the mines, and 
with what ſucceſs ? 

Whether there be any clays, marles, or other mineral earths, and of 
what conſiſtence, that give notice of the ores; and at what depth they 
lie, in reſpect of one another, and how thick they are? | 
What ftones, marcaſites, &c. are found near the ſurface ; what is 

the particular ſhape, bigneſs, colour and weight of ſuch ſtones, where- 
by they are diftinguiſhable from others? 

Whether heat or damps ſignify a mine ? 

Whether water found in digging be a ſign of a mine? 

By what ſigns the nearneſs of a mine is known; and whether any 
ſign will ſhew a perſon to be above, beneath, or on the fide of the mine? 

By what ſigns the determinate kinds of metals are known, with 
their plenty and goodneſs ? 

What ſigns there are of the depth of the vein; of the mine's being hope- 
leſs, or that tis unlikely to find a vein in the place *tis digged for? 

What is the ＋ 2 of the ſhaft or groove, till you come at the vein 
or ore; whether the vein run or lie horizontally ; or if it dip, what inclt- 
nation it hath; and how deep the loweſt part lies? 

What are its flexures, or whether it runs directly north or ſouth, 
eaſt or weſt, or ſeem rather to have a caſual tendency than any natural 
determination; and how far it reaches in all? 

What is the wideneſs of the groove at the top and elſewhere ; whe- 
ther it be perpendicular or crooked ; and if crooked, after what man- 
ner, and with what diſtance it winds ? 

How the groove is ſupported ; what the kinds, length, bigneſs, and 
way of placing of the timber, poles, &c. employ'd to ſupport it; and 
How long the wood continues, witkout being ſpoil'd by the ſubterra- 
neous fumes and waters; and what wood laſts the longeſt ? 

What air-ſhaft belongs to the mine ; whether it be ſingle or double, of 
what breadth at the orifice z whether it be convenient or not; how near 
tis plac'd to the groove, and in what poſition; if there be ſeveral air- 
ſhafts, what their diſtances and fituation with regard to the groove, and 
to each other; and how is air ſupply d, if there be no air-ſhafto? 

Whether they meet with waters, and what plenty there is of them 
at 7 depth they are found; how qualified, and what way they ſpring, 


Whether they are conſtant or temporary; whether they increaſe or 
diminiſh in the ſummer, or at any time of the year; and what that ſea- 
fon is, how long it laſts, and the proportions of increaſe aad decreale ? 

What engines or contrivances are uſed for drawing up the water, and 
conveying it away ; the materials they are made of, the parts, the big- 
neſs, the coaptation, and whole ſtrutture, and way of applying the in- 
ſtruments uſed to free the mines from the water? 

Vol. III C 5 What 


9 


what minerals they ſignifie, and may be ſuppos'd to be pro- 
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What are the conditions, number, &c. of the adits ? } 

Whether the mines be troubled with damps, and of what kind they  * 
are; whether they come often or ſeldom, at any Time of the year, c 
irregularly : 

What . precede them; what miſchief they do; what remedies 
are the moſt ſucceſsfully. employed againſt them, as well in reference to 
the clearing of the mine, as to the preſervation and recovery of the men? 

What methods the mine-men. uſe in following the vein, and tra- 
cing their paſſages under ground, according to the ſeveral exigencies ; 
and whether they employ: the inſtruments made with the help of the 
loadſtone, the ſame way that is uſual ; and, if not, wherein they differ 
in 1 ule of the ſame inſtruments, or what they ſubſtitute in their 

lace 
1 By what means they ſecure themſelves againſt the uncertainty where- 
to the magnetical needle is ſubject, when it comes near iron ore; and 
what other means may be uſed, beſides a load- ſtone, to help a miner ? 

How the miners deal with the rock and ſpar they meet with, before 
they come at the ore; and how they uſe fire to ſoften, calcine, or crack 
them, and with what ſucceſs ? 

By what means they free the mines and the. workmen from the in- 
conveniencies ariſing from the great uſe of fire? 

-With what inftruments they break the rock ; how they are condu- 
cive, and how long they. laſt? 

How the miners work, whether cloathed or naked ; what lights they 
uſe ; what materials they are made of; and what meaſure of illumina- 
tion they afford; how long they laſt, and by what ways they are kept 
burning in that thick and foggy: air? 

How veins are followed, loſt, and recover d; and how ſeveral mi- 
ners work on the ſame vein; and what is the beſt way of getting all 
the ore in a- vein, and that moſt conveniently ? 

How they convey: out their ore, and other things that are to be car- 
ried up; what kind of veſſels they uſe for matter, ſhape and capacity, 
and whether the workmen. deliver them one to another, or the ſame 
workmen carry them all the way; and whether they deſcend and aſ- 
cend by ladders of wood or ropes, &c? 

Whether the ore runs in a vein, or lies diſpers'd, or be divided partly 
into a vein, partly into looſe maſſes, or like a wall between two rocks, 
as it were in a cleft; or be interſpers d in the firm rock, like ſpeck- 
led marble; or be found in grains, like ſand or gravel ; and what 1s ob- 
ſervable in it as to weight, colour, mixture, oc ? 

oor any part of the metal be found in the mine perfect and 
complete 

Whether the mine affords any-parcels of metal that ſeem to grow 
like plants? 

Whether the vein: lie near the ſurface of the earth, and at what 
depth; whether it have any peculiar- concomitants or coats z and 
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between them? 


whether abruptly or not; and w 
cc:? 
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if any, what they are, and in what order they lie? Thus the veins of Nar. Hisr. 
lead ore with us have frequently annexed to them a ſubſtance callad 


ſpar, and next to that another call'd calk; and whether they have any 


! other heterogeneous ſubſtance? 


What are the — 4 qualities of theſe extraneous ſubſtances ? 
Whether the vein be inclos'd every way in its coats, or lie only 


Whether the vein be every way of an uniform breadth and thick- 


© neſs; and if it be, what the dimenſions are; and if not, in what 


laces it varies, and by what meaſures ? 
Whether the vein — or in ſome places broken off; 
ther by vales, brooks or gullets, 


How wide the interruptions are; by what ſigns the veins may be 
found again; whether the farther diviſion of the vein be of the ſame 
nature, and hold on in the ſame courſe, as to its tendency upwards and 
downwards, or horizontally, northward or ſouthward, &c. with the 
vein from which tis cut off? 

Whether, in caſe the laſt end of the vein be found, it terminate ab- 
ruptly, or in ſome kind of rock or earth, which, as it were, cloſes it 
up, without leaving any crack, or otherwiſe ; whether the terminating 


# part of the vein tends either upwards or downwards, or neither ; whe- 


ther in the places where the vein is interrupted, there be any pecu- 
liar ſtone or earth that ſeals up the extremity of it? 

Whether it be obſery'd that the ore, in tract of time, may afford any 
gold or filver, which it affords not, or more than it would afford, if it 
were not ſo ripe; and whether it has been found that the metalline 
part of the vein grows ſo, that ſome part of the ore will afford metal in 
tract of time, that did not ſo before; and whether to this maturation 
of the mine, the being expoſed to the free air be neceſſary ; or whe- 
ther, at leaſt, it conduce to the acceleration of it, or otherwiſe ? 

Whether all the ore contain'd in the mine be of the ſame nature 
and goodneſs; and if not, what are the differing kinds, and how to be 
diſtinguiſh'd and eſtimated ? 

What is the fineneſs and goodneſs of the ore, by which the mine 
is uſually eftimated ; and what the marks and characters that diſtin- 
guiſh one ſort from another ? 

What proportion of metal the ore affords ? 

Whether the ore be pure, in its kind, from other metals and if not, 
of what metals it participates, and in what proportion ? q 

What previous operations are us d tothe melting of the ore, as beating, 
grinding, waſhing, &c. and with what circumſtances; as how long the 
ignition laſts at a time; whether the ore be ſuffer'd to cool of it ſelf, 
or be quenched; whether it be waſh'd betwixt each ignition; or whe- 
ther the ore requires no ſuch preparations, as it often happens in lead, 
and ſometimes 1n iron ? | | 
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Hisr; Whether mercury is made uſe of in ſeparating the nobler from the: 
WAY nm baſer metals? 


Whether the ore be expdsd-ta.the air, as a preparative ? 

What flux-powders they uſe to examine their ores in ſmall quantities? 

Whether in.reducing or melting great quantities. they uſe any flux- 
powder ; what it is, and how employed ? | | 

What is the contrivance of the furnaces, and if they be all of one, 
or of differing ſorts or bigneſs ? | "wad 

What tools are uſed in ſmelting, and how contriv'd ? ( 

What fewel they uſe, and how much is ſpent in a day; and what 
returns they have of metal, in a proportionate time? 

Whether the ore be melted by means of a wind, made by the fire's 
own motion, by water, or by bellows; if the latter, what their dimen- 
ſions are, and what way us'd | 2 

What way they take to let out the metal that is in fuſion, to caſt 
it into bars, ſows, pigs, &c. and what clay, ſand, or mould they let it 
run through ; and after what manner they cool it ? | 

Whether to facilitate the fuſion, they mix ſeveral ores of the ſame 
ſort together ? | | ; 

Whether after tis once melted, they melt it again, to make it more 
pure; and if ſo, with what circumſtances they perform it ? 

Whether they have ſigns to know when the fuſion is well or ill per- 
form'd, and that the metal has obtain'd a perfection requiſite in ſuch 
a fuſion, and ſuch a furnace? . 

Whether they obſerve any difference in the. goodneſs of the metal 
that comes firſt, from that which comes laſt ; and whether the rule 
holds conſtantly? 

Whether the produc'd metal be all of the ſame goodneſs ; and if ſo, 
how good it is compared with the metals of other mines, or other 
parts of the ſame vein; and if it be not, what differences are between 
the 38 portions of metal, and what diſparity that makes in the 

rice 
P Wha : are the ways of diſtinguiſhing them, and eſtimating their 
neſs ? | 
: Whether flowers be not eleyated to the upper parts of the chimney ; 
and whether they are barely excrementitious or metalline ? 
Whether, when the ores are brought to fuſion, they have any re- 
crements; what theſe recrements are, and. how to be ſeparated from 
the baſer metal? 
Whether, after the metal has been melted, the remaining us of 
the ore will, in tra} of time, be impregnated with more metal 

Whether the air appears really to be cool in ſummer, and hot in 
winter, at the bottom of the mine, by more evident proofs than the 
teſtimony of our touch? 


Whe⸗ 
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of a Country. 


Whether they find the ſtones and ground actually hot, ſo that ſome- Nar.Higr. 
times they can hardly ſtand upon the place; and if ſo, from whence this WW, 


proceeds ? GH ; ; 
Whether there be mineral juices in the mine that harden into ſtones 


or metals, upon contatt with the air ? | 
What laws, conſtitutions and ceconomy are obſerv'd among the miners ? 
In what way the trees and their leaves are affected by the mineral 
fumes and juices, and if they be gilded or filver'd ; if theſe trees be 


more ponderous than others; if they have any metalline or mineral 


concretes lodg'd in their pores? 
Whether there be waters and ſprings obſerv'd to riſe near the 


mines, and run their whole courſe under the ground, without ever ap- 


aring above it? : 
Whether the ſubterraneal ſprings riſe with any wind, or determinate 


change of weather ? 
How much heavier the atmoſphere is at the bottom than at the top 


of the mine; and whether damps conſiderably increaſe the weight of 


the air ? 
Whether any ſtrange ſubſtances are found in the mine, as veſſels, 


anchors, fiſhes inclos'd in ſpar or metal, ec ? 
What is the way of making pot-aſhes ? 


What is to be obſerved about amber ; is it an exudation of the ſea, particularly 
ſoft when firſt caſt on ſhore ; at what ſeaſon of the year, and in what ge cold, for 


manner taken up, &? 


What is to be obſerved in the digging of Sal gemme in Poland ;, and yurrhern | 
what is the depth of the mines ſtored with the ſalt; and what their — "A 


diſtance from the ſea ? 
What truth is there in that relation, of ſwallows being found under 


waters congeal'd in winter, and reviving when held to the fire? 
Whether there be in the Bodnic-bay a whirl-pool, as 1s related to be 
in the ſea of Norway, which is commonly called the Maal-ftroow ; and 
whether there be any ſigns of the communication of tho gulphs 
by ſubterraneous paſſages ? 
To what depth the cold in theſe parts reaches, in e earth and 
water ? . 
Whether watches are made to go ſlower b th-<old ? 
Whether oil, in great colds, is turned % true, 


tle ice ? 
eeze 2 ſtro-s brine of bay-ſalt, a ſtrong deco- 


Whether they can fr 4 
gion of Sul eme, ſoot, or a Krong ſolution of ſalt of tartar, or ſu- 


ar of lead 8 | 
Whether they can congeal meer blood without the ſerous part, 


Canary wine, ſoſucions of all ſalts, and ftreng ſolutions of metals? 
Whether an intenſe and laſting froſt mekes any alteration in quick- 


ſilver, expoſed very ſhallow, and in a flat Veſſel ? 
. | Whee 


hard and brit- 
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Nr. Hisr. Whether the purgative virtue of cathartics be increaſed, diminiſhed, 
dor even totally deſtroyed by a ſtrong continual cold? 


Whether harts-horn, and the like ſubſtances thawed, will yield the 
ſame quantity of ſpirits as they do when they have not been frozen ? 

What are the effects of cold in, the fermentations of liquors ? 

Whether birds and wild beaſts grow white in the winter-time, and 
recover their native colour in ſummer ? 

Whether colours may be concentred by cold ; for inſtance, that of a 
ſtrong decoction of cochineal in a fit glaſs ? i 

Whether the electrical virtue of amber, and the attractive force 
of the magnet, will be changed by vehement cold ? 

Whether thick pieces of iron and ſteel be made brittle by intenſe 
froſts; ſo that ſmiths are obliged, for prevention, to give their tools 
a ſofter temper ? 

Whether accurate obſervations ſhew, that all fiſhes die in frozen 
waters, if the ice be not broken; or whether the cold it ſelf, or the 
want of changing or ventilating the water, or the privation of air, 
be the cauſe of their death ? | 

Whether any skilful anatomiſt has enquired, by freezing ſome ani- 
mals to death, after what manner it is that intenſe cold kills men; 
whether they have found ice in the inward parts, as the brain and 
heart, and in the large veſſels ? , 
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INE conſtant ingredients of the air, or atmoſphere. Head for # 
= 2. The ether in the atmoſphere. . hiftry 


3. The elaſtic particles of the air and its ſpring. 
4. The magnetic particles of the air. 
5. The deſtruttion, generation, abſorption, and extrication of the air. 
6. The accidental ingredients of the air. | 
7. = aqueous particles in the air, with the moiſture and aryneſs 
thereof. 
8. C 06g miſts, and fogs. 
9. Terreſtrial ſteams in the air. 
10. Salts in the air. | | 
11. Sulphar; . inflammable particles in the air; lightning and its 
e6ts, 
12. Celeſtial inflaences or effluvia in the air. 
13. The 1420 the . 
14. The motion of the air; and minds. | 
15. The air conſider d as the medium of ſounds, Noiſes in the air, 
2 particularly thunder. The air's operation on the ſounds of 
s. 
16. The weight of the air. J 
17. 170 conſiſtence of the air; its rarity, denſity, fluidity, and ſul- 
zug. | 


18. The 
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Nr. His r. 18. The heat and coldneſs of the air. 
OV 19. The air conſider'd in relation to light; its perſpicaity, opacity, re- 


Definition of 


flexions, refractions, colours, &c. | 
20. The operation of the air on the conſiſtence of animal, vegetable 


and mineral ſubſtances, 
21. Air conſider d with regard to fire and flame. 
22. Air, as it regards fermentation. 
23. Air conſider d as the receptacle of odours. 
24. The air*s operation on the odours of animal, vegetable and mineral 


. | | 

25. The operation of the air on the taſtes of animal, vegetable and mi- 
neral ſubſtances. | 

26. The operations of the air on the colours of animal, vegetable and mi- 


neral ſubſtances. 
27. The air conſidered as deſtroying or introducing leſs obvious qualities 
into animal, vegetable and mineral bodies, 
28. Air conſider d with regard to the propagation and vegetation of 


lants. 
29. The air tonſider d with the regard to the generation, life and health 


of animals. 
30. Heavy bodies ſuſtain'd by, or taken up into the air. 
31. Den. | | 
32. Rain. 
33. Hail. X 
34. Snom. 
35. Unuſual things falling out of the air. 
36. Miſcellaneous experiments and obſervations on the air. 


37. Deſiderata in th hiſtory of the air; with propoſals to ſupply them. 
\ IR here kſfties the thin, tranſparent, compreflible and di- 


latable fluid, wherein we breathe and move, that ſurrounds the 
whole ſurface of the earth to a conſiderable height, and ditfers 

from the æther in refracting the rays of the celeſtial luminaries. 
The air may be conſidered both as tranſient and permanent. For ex- 
. ample, if an æolipile of water be ſufficiently heated, and ſuffer'd to expel 
the particles of air by its aqueous vapour, this will afterwards be forcibly 
driven out in a large quantity, like the blaſt of a pair of bellows, and 
occaſion a ſharp, whiſtling noiſe againſt the edge of a knife conveniently 
held thereto. Yet ſuch a vapour, tho', whilſt the motion laſts, it reſem- 
bles air, ſoon loſes that reſemblance, eſpecially in the cold, and returns, 


by condenſation, to its original water. 
| | Many 


N of the Air. 


Many are the experiments I have made upon the air, but farther trials Nax. Hisr. 
appear neceſſary to determine its nature. I conjecture, however, that 
the atmoſpherical air conſiſts of three different kinds of corpuſcles ; ingredients of 
the firſt, thoſe numberleſs particles which, in the form of vapours or . 


dry exhalatious, aſcend from the earth, water, minerals, vegetables, 
animals, &c. in a word, whatever ſubſtances are elevated by the celeſtial 
or ſubterraneal heat, and thence diffuſed into the atmoſphere. The 
ſecond may be yet more ſubtile, and confiſt of thoſe exceedingly minute 
atoms, the magnetical effluvia of the earth, with other innumerable 
particles ſent out from the bodies of the celeſtial luminaries, and cau- 
ſing, by their impulſe, the idea of light in us. The third ſort is its 
characteriſtic and eſſential property, I mean permanently elaſtic parts. 
Various hypotheſes may be framed relating to the ſtructure of theſe 
latter particles of the air, They might be reſembled to the ſprings of 
watches, coil'd up and endeavouring to reſtore themſelves; to wool, 
which being compreſſed, has an elaſtic force; to ſlender wires of different 
ſubſtances, conſiſtences, lengths and thickneſs ;' in greater curls or leſs, 
near to, or remoter from each other, &c. yet all continuing fpringy, ex- 
panſible and compreflible. Laſtly, they may alſo be compared to the 
thin ſhavings of different kinds of wood, various in their lengths, 
breadth and thickneſs. And this perhaps will ſeem the moſt eligible 
hypotheſis ; becauſe it, in ſome meafure, illuſtrates the production of 
the elaſtic [FO we are confidering. For no art or curious inſtruments 
are required to make theſe ſhavings, whoſe curls are in no wife uniform, 
but ſeemingly caſual; and what is more remarkable, bodies that be- 
fore ſeem'd unelaſtic, as beams and blocks, will afford them. Hence alſo 
we may perhaps fetch an illuſtration of ſome experiments, wherein I 
found that various, ſolid, and mineral bodies, unſuſpected of elaſticity, 
being plunged in corroſive unelaſtical menſtrua, will, upon a proper 
comminution of their parts, afford in the conflict a conſiderable quan- 
tity of permanently elaſtic air. But many other figures, and ſome per- 
haps more proper, may be attributed to theſe elaſtic corpuſcles. 

All I ſhall add is, that tho” air ſeem to continue elaſtic, upon account 
of its ſtructure, rather than any external agitation, yet heat, which is a 
kind of motion, may make the agitated particles endeavour to recede 
from the centres of their motion, and to repel thoſe that would hinder 
their free rotations; and thus greatly add to the attempt it makes 
towards expanſion. And by this means there may perhaps be mixed 
with the ſpringy particles, others whoſe elaſticity is owing more to their 
motion than their ſtructure; that variouſty whirling them, ſo as to 
remove the adjacent corpuſcles, and thereby promote an expanſive force 
in the air they go to compoſe. Some of theſe, indeed, may, in very cold 
climates and ſeaſons, prove of a like kind with what I above ſhew'd 
to be of a ſhort duration; yet others of them may be ſo minute, agile, 
and advantageouſly ſhaped, that at leaſt, in our climate, the air will be 
Vor, III, D warm 


18 


Memoirs for a general Hiſtory 


Nar - His r. warm enough to promote its own agitation, and keep it ſelf fluid, 


> is 


The ſpring of 


the air. 


Figure 1. 


_ give a competent motion to particles ſo well diſpoſed to pre- 
erve it. | . 
« We find that in blowing up a football the included air gradually 
cc increaſes in its reſiſtance, and not only thus oppoles its own conden- 
* ſation, but alſo endeavours to expand it ſelf, Whence we are furniſh- 
ce ed with a method of making fountains to play, and of ſhoot ing off bullets 
ce by the ſpring of the included air. But becauſe tis difficult to com- 


< preſs air to any conſiderable degree with the natural ſtrength, "twill 


ce pe proper to apply the skrew to that office, in the following manner, 
ce Suppoſe for a fountain, the metalline veſſel ABE, made concave at the 
tc top, with a hole A, for the water to enter at; which; running in, will 
cc force out the air thro' the open tube CD. Before the veſſel is fil- 
ce led, let the hole A, be cloſe ſtopped with a skrew, and turn the ſtop- 
cc cock, E, to cloſe that end. Place next a little bucket on one fide within 
« the veſſel, with its embolus HI, whoſe upper part muſt be fixed to 
*© the moveable ear of the veſſel. The embolus HK, being perforated 
c quite thro', ſhould have a valve fix'd to it at the hole 8, to hinder 
© the air, there ſent out, from returning; and the like is to be done 
cc externally at the bottom of the bucket, I. Let the cylindrical ſur- 
ce face of the embolus be cut into a male skrew, and fitted to a female 
e one in the plate MN, which may be faſtened externally as a prop 
© to the ear of the veſſel, by means of two ſmall skrews in M, and N. 
© When the water is in, theſe fmall skrews M, and N, are to be 
< looſened, and the plate to be raiſed from the veſſel up to the han- 
© dle HO, whereby the embolus being drawn out, the air paſſes thro” 
ce the perforation HS, to fill the bucket ; and upon thruſting the embo- 
& lus. down, the valve at 8, is ſhut, and the air forced out at the bucket 
ce thro' the valve I, into the veſſel, whence it can neither eſcape nor 
ce force out the water; both the ſtop-cock and hole at A, being ſhut ; 
ce conſequently it is condenſed; and at a ſecond elevation of the em- 
& bolus endeavouring to expand it ſelf, the valve I, is thereby forci- 
© bly preſſed againft the hole in the bucket, and that paſſage block- 
« ed up. When, by repeated ftrokes, ſo much air is forced in, as 
ce cauſes the embolus to go very ſtiff, the plate MN, is again to be skrew- 
© ed on; and the pump may be further work'd, by taking hold of the 
© handle in O, and gradually revolving the embolus backwards and 
c forwards, by means of its skrews, till the air is very ſtrongly compreſ- 
te ſed, when opening the ſtop-cock E, the water will fly out at the 
te tube CD, at firſt with great vehemence, but leſs forcibly by de- 


<<. grees, as the elaſticity of the air grows leſs. The like contrivance 


« will, alſo, proportionably-ſerve in wind-guns, which may alſo be made 
ce without any thing to receive the compreſſed air, after the manner 
ce of the elder pot- guns, uſed children, with their paper pellets. 
< For a long concave cylindar of iron being procured, two leaden bul- 
&« lets, by means of paper, or the like, may be exactly fitted — its 

«- bore; 
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cc . fo that if a female skrew were cut on the internal ſurface of Nart.Hisr. 
= reg Part the male skrew cut on a ſolid cylindar of the ſame WWmOw# 
cc metal anſwered, which being a little ſhorter in length, and made 
& to move in the other by a force applyed to a proper handle, till all 
cc the air contained in the cavity was condenſed into a narrow com- 
cc paſs between the two bullets, the foremoſt of them would be there- 
© by thrown out of the tube with a prodigious force. f Caſat us. 

We put ſome copper filings, with a mercurial gage, into a conical Experiment 1. 
cryſtal glaſs exactly fitted with a ground ſtop le, and poured upon 
the filings as much rectified ſpirit of fermented urine as roſe an inch 
above them; then carefully ſtopping the glaſs, we ſeveral hours af- 
ter perceived that the mercury in the ſealed leg was conſiderably de- 
preſſed; when letting in the external air, we found it to have a 
manifeſt effect upon the mercury. 

Into a like glaſs we put more copper filings, and poured thereon Experiment 2. 
ſtrong ſpirit of putrefied urine, till it roſe about an inch above them, 
and having let down a mercurial gage, ſo that it reſted againſt the 
bottom and ſide of the glaſs, we cloſed it with a ſtopple, and ſet it in a 
quiet and well illumin'd place; having firſt obſerved the ſtation of the 
quickſilver in the gage. The meinſtruum wor k d very calmly upon the fi- 
lings, gradually acquiring a very pleaſant blue colour, and the glaſs 
being kept at reſt in the ſame place for two or three days longer, the 
liquor began to loſe its colour, growing fainter by degrees, till at the 
end of three or four days it became very pale. Then admitting the 
external air, and leaving the vial in the ſame place and poſture, I 
found within four or five minutes the upper part of the liquor of a 
fine blue colour, which in ten minutes time had diffuſed it ſelf thro” 
the whole; ſo that in leſs than a quarter of an hour, the liquor was 
throughout of a rich blue colour, and in a few minutes longer grew 
opake. When carefully cloſing the vial again, we ſet it in the fame 
place, where the liquor hegan again, within two or three days, to loſe 
its colour; ſo that I made a ſecond experiment much like the former. 
The like ſucceſs I had in a trial or two made in another glaſs, and 
once, with ſucceſs, about nine a clock at night. In moſt of theſe ex- 
periments I forbore to ſhake the glaſs, leſt that ſhou'd be ſuſpected 
to raiſe ſome fine powder that might be precipitated out of the tin- 
cure, tho' I never perceived any ſuch. But if by the agitation of 
the liquor more parts of it were expoled to the action of the air, the 
colouration would be haſtened. 

Having covered the bottom of a conical glaſs with filings of good Experiment 3. 
copper, we poured ſtrong ſpirit of Sal armoniac upon them, till it roſe 
about a finger's breadth above them ; and having let down a mercurial 
gage, fo that it reſted againſt the bottom and ſide of the glaſs, we 
cloſed it very well with the topple, and ſet it in a quiet well en- 
lightened place, obſerving where the quickſilver reſted in the gage. 
The menſtruum work'd flowly on the filings, without producing 2 
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noiſe or ſenſible bubbles; gradually acquiring a very pleaſaut blue co- 
lour. We perceived allo from time to time, that for two or three 
days together, the mercury in the ſealed leg of the gage very ſlowly 
deicended, till it appeared near a quarter of an inch lower than at 
firſt, The event of the experiment ſeemed ſufficieutly to argue, thac 
the ſpring. of the air, contain'd in the cavity of the glaſs, commu- 
nicating with that in the open leg of the gage, was weakened in com- 
pariſon of that of the cloſed leg ; which by the hermatic ſeal on one 
lide, and the quickſilyer on the other, was kept from ſuch commu- 
nication. I further obſerved, that the depreſſure continued at diffe- 
rent times of the day ; tho' at noon the ſun ſhone hot upon the place 
and veſſels, This experiment was made four or five times, but not 
always with equal, yet with ſome ſucceſs; the mercury in the ſeal- 
ed leg of the gage being ſometimes more and ſometimes leſs, but always 
manifeſtly depreſſed ; which phenomenon was confirmed by the obſer- 


vation we more than once made of the ſudden return of the mercury 


to its former ſtation, upon unſtopping the glaſs, to give free admiſſion 


to the external air. 


Experiment 5. 


Experiment 6. 


A mercurial gage being put into a conical glaſs, the bottom where- 
of was covered with beaten coral, we poured thereon ſome ſpirit of vine- 
gar, and cloſing the neck exactly, obſerved many bubbles were for a long 
time produced, which ſucceſſively broke into the cavity of the vel- 
ſel, whereby: they compreſſed the air in the cloſe leg of the gage in- 
to about a third part of its former dimenſions. . But ſome hours after the 
corroſion had. ceaſed, the compreſſion made by. this new air grew ma- 
nifeſtly. fainter, and the air impriſon'd in the gage drove down the 
mercury again to within about one diviſion of its firſt ſtation ; where 
it continued for five or ſix days. So that there here ſeems to have 
been a double compreſſive power exerciſed ; the one tranſient, by the 
brisk agitation of the yapours or exhalations, and the other durable, 
from the aerial and” elaſtic particles, either produced or extricated 
by the a&ion of the ſpirit upon the coral. 

A conſiderable quantity of ſpirit of vinegar being put upon minium in a 
conical glaſs, furniſhed. with a glaſs ſtopple and a mercurial gage, no 
ſenſible depreſſure of the mercury appeared in either leg for ſeveral 
days; nor did any change happen in the gage upon removing the 
ſtopple, tho? it was evident by the great ſweetneſs acquired, that a 
large proportion of the minium was diſſolved. 

Into a round eight ounce. vial we put ſome copper filings and a mer- 
curial gage, pouring ſtrong ſpirit of Sal armoniac on the metal, till it 
reach'd to a conſiderable height in the vial, which being hermetically 
ſealed, was ſet in a ſouth window, where the liquor foon acquired 
a deep blue tinfture, which in twelve days time grew gradually pale, 
till at length it appeared like water, During this, the mercury in the 
open leg ſeem'd to be impell'd up, and at about nine a clock at night 
we broke off the hermetic ſeal, upon which a noiſe was immediately 
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produced, and the mercury in the ſhorter cloſed leg briskly impel'd Nr. Hist. 
to the height of near ; inch, and tho' the orifice whereat the ai 


entered, would ſcarce admit a middle ſized pea, yet within a minute 
and half the ſurface of the liquor appeared to have acquired a lovely 
fair colour, reaching dowuwards : inch; ſo that the vial ſeemed to 
contain two very different liquors, ſwimming upon each other; and 
the colouration becoming gradually deeper, the whole within five mi- 
nutes obtain'd a rich blue colour. 

That air is greatly concern'd in producing-many phenomena of nature, 
either altogether new, or not formerly aſcribed to it, has been of late 
ſufficiently ſnewn. And that it is alſo neceſſary to the exiſtence and 
motion of moſt animals, may be eaſily deduced from my experiments 
made with the air-pump, relating to reſpiration. This fluid being of 
ſo great importance, made me- ſollicitous to enquire, whether it was 
producible by art; for if ſo, it might help to explain ſome difficult 
phenomena; and be otherwiſe very ſerviceable in human life, as par- 
ticularly in the art of diving, and ſubmarine navigation. 

By the production of air, I here mean the obtaining a ſenſible quantity 
of that fluid from bodies wherein it did not before appear, either at 
all, or in ſo great plenty; tho' perhaps ſome of our experiments may 
__ a new and. real production of air, in the ftrifter ſenſe of the 
word. 

This enquiry will conſiſt of two parts; the methods of producing 
what appears to be air ; and thoſe of examining how far the ſubſtance 
produced has the real properties of air. 

[ muſt here obſerve, that many accidental qualities are aſcribed to 
air; but having found what beſt diſtinguiſhes it from aqueous vapours, 
earthy exhalations, and the effluvia of other bodies, to be, as was ſaid, 
a durable elaſticity ; I ſhall here make ule of that as the principal 
critereon, to try whether. any portion of matter be aerial. 7 

Among, the ſeveral ways of producing air, the fitteſt for practice 
ſeem to be fermentation, corroſion, and the diffolution of bodies, 
by the boiling of water and other liquors, by the mutual actions of 
bodies upon one another, eſpecially ſaline ones, and laſtly, by analyſing 
and reſolving certain ſubſtance*, 

Into a long and large tube we conveyed filings of ſteel, a proper 
quantity of water, a ſealed glaſs of oil of vitriol, with a hole near 
one end, and a mercurial gage; when having exhauſted the air from 
them all, till the mercury in the gage was almoſt wholly impelled 
into its open leg, we exactly cloſed up the external veſſel : Then gra- 
dually, and at long intervals, pouring the included oil of vitriol upon 
the ſteel and water, exceeding large bubbles were thereby produced, 
with a fmall, ſenſible heat. During the conflict much air ſeem'd to 
be generated. by theſe bubbles, ſo that, at length, the mercury iu the 
gage, being impelled to the very bottom of the cope leg, the air in- 


cluded in the other appear'd more” compreſs'd than bj weight — 
the 


Generation 
and deſtructien 


of air. 
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wðöViANinco a cooler room, where I found, the next day, no ſenſible alteration 


Experiment 3. 


Experiment 4. 


Experiment 5. 


in the gage; and thus it continued for three or four days; but coming 
afterwards to look upon it, the mercury had aſcended about an inch 
and a half; and near the ſame quantity of water had got into the 
ſealed leg of the gage. But this was, very probably, owing to a care- 
leſs removal of the tube that had been made, without my knowledge; 
for I have found no other remarkable alteration herein ſince the expe- 
riment was firſt undertaken, which is now eight or nine days; the mer- 
3 1 = * open leg ſtill remaining at about the height of an inch 
and half. 

I filled a pint vial with wheat- flower well drenched in water, ſtopping 
up the orifice both with cork and cement, and ſet it in a warm place of 
the laboratory, in a cold ſeaſon; where it continued for thirteen days, 


when it burns by the dilation-of the included matter, which was, the 


night before, obſerved to have left a conſiderable vacancy below the cork. 
The matter to me taſted ſouriſh, but to another acid. 

We ſet a convenient quantity of bruiſed raiſins to ferment with water, 
in a bolt-head, including alſo a mercurial gage therein; when exhauſt- 
ing the air, and preventing any from returning into the veſſel, *twas 
placed in the warm laboratory. No ſpringy ſubſtance appear'd to be 
hence generated in four days, cho the liquor, it ſeems, afterwards fer- 
Set more violently than the cold ſeaſon might be thought to allow 
of; for being not carefully looked to, the middle part of the glaſs broke 
to immenſly ſmall pieces, with a report equal to that of a piſtol ; 
whilſt the bottom and neck remain'd tolerably entire. 

I fil'd a wide-mouth'd thiee pint glaſs, with a proper quantity of 
water and bruiſed raiſins. Upon the mouth of the glaſs we tied a large 
bladder by the neck, but firſt carefully freed from air, and faſten'd it 
well thereto with cement, to prevent any air from paſſing either in or 
out. In this condition we left the glaſs in the laboratory for fourteen 
days, when finding the bladder tumid, we ſhould have tied up the 
contain'd air therein, but for a ſmall hole there chanced to be in it. 
We therefore took it off, and cauſed a very limber one, capable of 
holding a quart of water, to be fix'd on in the ſame manner, and found 


—. 


it next morning ſo full of air, that we could not, without difficulty, and 
the loſs of a conſiderable quantity, tie up the bladder near its neck. 
Another bladder was afterwards applied as the former, which next 

morning appear'd full, as if diſtended by means of a pair of bellows. 
In the bottom of a wide-mouth'd vial we lodged ſome good ſpirit of 
ſalt, and the filings of ſteel, covering all with a receiver, fitted with 
an eel-skin, and a wire, whereto a thin and flender glaſs, hermetically 
ſeal'd at the bottom, was fixed, containing ſome filings of copper. The 
receiver being well exhauſted, we broke this glaſs of copper filings 
againſt 'the bottom of the vial, and let them fall into the menſtruum, 
whence enſued great ſtore of bubbles, which raiſed a froth Fo uch 
| eeper 
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deeper than the liquor; and the ſucceſſive generation hereof continued Nax. Hisr. 
for a conſiderable time; ſome of them appearing large, tho' in the TWO 
open they would, perhaps, have been inviſible. The vial thus kept in 
= wacuo for a quarter of an hour longer, and no greennels appearing in the 
liquor, the receiver was taken off. . 
A bubble of air, equal in diameter to a middle ſized pea, being left Experiment 6. 
at the top of a round vial, with a long and ſlender neck, and containing 
= fine oil of turpentine, this was inverted into another vial of the ſame 
liquor, and ſuffer'd to ſtand in a quiet place for a competent time. 
The like was alſo done with ſpirit of wine at the ſame time. The 
event was, that in fix days the bubble diſappear'd in the glaſs of oil of 
turpentine, and likewiſe in that of the ſpirit of wine the day following. | 

Upon opening an exhauſted receiver, wherein was an unſtop'd vial Experiment 7. 
above half full of an opake blackiſh liquor, ſuppoſed to have been frogs 
fpawn, that had certainly been included for three years, we found by 
the gage put up with it, that it had yielded a little air. Its ſcent was 
fetid, like that of the pump of a ſhip, but it had produced no ialetts, 
nor was turn'd mouldy. | 

An induftrious gentleman of my acquaintance, who digs for mines, Obſervation. 
and owns a good one, informs me; that when the miners meet with 
running water under ground, they are tiereby ſupplied with air ſufficient 
for free reſpiration, even at the depth of many fathoms; but ſtagnant 
water, he ſaid, would not do the like. Tho' in his opinion, that air 
proceeded rather from the water it ſelf, than from its motion. 


1. To produce air by fermentation in well cloſed receivers. Experiments 
To produce air by fermentation in ſeal'd glaſſes. _ 1 
. . N uct ion of air, 
To ſeparate air from liquors by boiling. | _ ——— 
To ſeparate air from 6" rl by the air- pump: mination of it, 
To produce air by corroſion, eſpecially with ſpirit of vinegar. propoſed. 


To ſeparate air by animal and ſulphureous diſſolvents. 
To obtain air in an exhauſted receiver by burning glaſſes, and red- 
hot irons. 
To produce air out of gunpowder, and other nitrous bodies. 
2. To examine the produced aerial ſubſtances, by their preſerving or 
8 animals, flame, fire, the light of rotten wood, and of 
To examine it by its elaſticity, and the duration thereof. 
To do the ſame by its weight, and its elevating the fumes of liquors. The drineſs 
I am not ſollicitous that all the phenomena refer'd to the moiſture of the and moifure of 
air, be ſolely produced by the bare moiſture thereof, tis ſufficient if this e r. 
uality is the moſt obvious one, tho' other corpuſcles whereto moiſture 
erves as a vehicle, be alſo concern'd herein. 
Dryneſs, as privative as its nature ſeems, may have a conſiderable 
ſhare in producing a change in bodies, and that in differing reſpects; 
the two principal whereof are theſe. 


Firſt, 
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Firſt, by means hereof a body is deprived of thoſe exhalable parts 


that harbour'd in its pores, and were perhaps the 1 of ſeveral 


operations aſcribed to it. Secondly, as the want of theſe more ſubtile 
parts may induce a change of texture in the body, chiefly with re- 
gard to its pores, whoſe magnitude, figure and poſition being alter'd, 
the body may in many caſes acquire a contrary diſpoſition to its 
OWN. 
Sometimes when the weather began to be overcaſt, the hygroſco 
did not grow ſenſibly heavier, and at other times it wou'd, when I cou'd 
obſerve no vapours in the air. Indeed it happened thus but ſeldom, 
yet this made me ſuſpett that ſome clouds may conſiſt of other than 
aqueous exhalations ; and that ſuch as are peculiarly fitted to enter the 
pores of the hygroſcope, have a faculty of drying it, or ſome way 
or other of increaſing or leſſening its gravity. Aud this ſeems the 
more probable, becauſe having made hygroſcopes with powder, with 
ſalt, and with wainſcot ſaw duſt, applied to nice ſcales in very thin 
light open glaſſes, they all ſucceeded as the former ; for now and then 
their weight would not alter as the weather grew moiſter or dryer. 
Soon after looking upon the half hundred weight that hung by a 
rope, and fixing a ark where the bottom of it touch'd the perpen- 
dicular board that ftood by it, I perceived the sky, which before 
was clear, to grow cloudy, but no rain enſued ; upon this the weight 
roſe a quarter of an inch within an hour and a quarter after the mark 
was made, as it proved, between nine and ten in the evening. Be- 
tween eight and nine the following morning, it was raiſed near an 
inch from the former mark, when the day proving fair and windy, 
the weight ſunk by ten at night about fix inches below where I found 
it in the morning. The morning following, about eight a clock it was 
riſen to 8 + inches, the weather being then cloudy, tho' very dry and 


duſty ; but in leſs than an hour after it overcaft, and there fell ſome 


drops of rain, which made the lead to riſe about half an inch higher. 

The night proving rainy, the half hundred weight was lifted above 
five inches higher than I left it the preceding evening, but the day 
recovering to dry, windy, and warm, it was ſunk by the next night 
conſiderably below all the marks. The rope whereby this weight was 
ſuſpended, meaſured in diameter three eighteenths and four decimal 
parts of the tenth of an inch. 

A rope about three feet and a half in length from the point of 
ſuſpenſion, and near three tenths of an inch in diameter, being ftretch- 
ed for ſome days by a leaden weight or quarter of the 1 


which had a flat board placed underneath, juſt barely to ſupport it; 
we at length moiſtened the rope thoroughly with water, by means 
of a ſpunge, whereby it firſt ſeemed to be rather a little lengthen'd 
than ſhorten d; but in an hour or two it began to contract, ſo that 
the weight was raiſed conſiderably above the board whereon it reſted 
before; on the ſame day, however, the weight ſunk to its former pb ce. 
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Tho” Morocco be an inland town, ſeated in a very hot climate, where Nar. His r. 
the ſoil is uſually dry; yet I am inform'd that the nocturnal air prove 
= exceeding damp and piercing, ſo as preſently to produce ruſt upon Obſervations. 
* ſuch iron inſtruments as lie naked therein. 

* Air too moiſt cannot be wholeſom. The air about Oakly in 1 1 
ſhire, tho a high country, is very moiſt between Michael mas and Alhallon- 

Tide, eſpecially in rainy weather, and upon a thaw ; ſo that the wainſcots, 

ſtair-caſes, and pictures, then ſtand of a water, which will afterward 

> trickle down in large drops. But many houſes at Brill, which ſtand 

XZ exceeding high, have this to a much greater degree; for here the 
ſtair- caſes, eſpecially if laid in oil, will run down with water. The 
north and north-eaſt ſides of theſe houſes are obſerved to be the dampeſt ; 

for the furniture here will rot, if fires be not ſometimes made in the 
rooms wherein it ſtands, 

As by exhauſting a receiver of air, we formerly tried whether the Experiment 3. 
remaining medium wou'd thereby alter its temperature, as to heat and 
cold, ſo in the preſent experiment we endeavoured to find its diſpo- 
ſition with regard to dryneſs and moiſture, The hygroſcope made 
with the beard of a wild oat, ſeem'd very proper for this purpoſe; 
but that not being procurable, we uſed one of gut-ſtring. This was 
convey'd into a ſmall receiver, that the effe& might be the more ſudden 
and conſpicuous ;- yet no ſenſible alteration appear'd in the index upon 
extracting the air. And tho' we repeated the experiment, and then 
kept the receiver for a conſiderable time exhauſted, the conſequence 
was the ſame; but upon the re- admiſſion of the air by the cock only, 
the index in a few hours conſiderably changed its place; ſo that hence 
the ſubtile matter in the ſuppoſed vacuum of the receiver, and conſe- 
quently the more fluid part of the atmoſphere, wherein the proper 
aerial particles float, appears not, in its own nature, to be very ſenſible 
either of cold or heat, dryneſs or moiſture; tho' many other experi- 
ments remain to be tried, beſides thole wherein the air-pump,thermometer, 
and hygroſcope are concern'd, before this can abſolutely be determin'd. 

An excellent aſtronomer of my acquaintance, who frequentiy took Cloud: Sn. 
the height of the clouds, -very rarely found any even of the white ones, 
in fair weather, to be more than three quarters of a mile, and ſeldom 
above half a mile, from the ſurface of the earth. 

A miſt driving upon the ſea towards the ſhoar, tho' without any 
ſenſible wind, will cauſe a greater ſwell of water than a brisk gale. 

A moiſt bluiſh miſt has been obſerved to aſcend from ground that is 
fomewhat moiſt in winter, and elſewhere after a warm day, or againſt 
fair weather in autumn, to the height of twenty or thirty feet, and 
then to ſubſide again in dew. 

A virtuoſo of my acquaintance, who poſſeſſed a piece of ground vurrafrial 
wherein ran ſeveral veins of different metals and minerals, as allo feams in the 
his ſon, a virtuoſo, told me, they had frequently ſeen pillars, as it ““. 
were of fumes, aſcending thence like ſmoke, ſome whereof had no 
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pen'd but ſeldom. And I my ſelf have known diffuſive and laſting fogs 
that have proved very fetid. 

Smoky fteams frequently proceed from the air-ſhafts of mines whilft 
they lye unwrought ; and the charcoal made of the wood that grows 
near the mineral mines in Cornwal, affords a manifeſt, arſenical, and 
ſulphureous ſcent. | 

© A terrible exhalation aroſe from the Cretan ſea, at the beginning 
e of the ſummer of the year 721, which diffuſing it ſelf in the air, 
* cauſed it to appear all on fire. The ſea it ſelf was alſo, by huge 
* flaming ſtones that ſtarted from the iſle called Hiera, heated to a 
ce violent degree.” Journal de Savans. 1685. 

The ſchools teach the air to be a warm and moiſt element, and con- 
ſequently a ſimple and homogeneous body. Many modern philoſophers 
have, indeed, juſtly given up this elementary purity in the air; yet few 
{ſeem to think it a body ſo greatly compounded as it really appears to 
be. The atmoſphere, they allow, is not abſolutely pure, but with 
them it differs from true and ſimple air, only as turbid water does 
from clear. Our atmoſphere, in my opinion, conſiſts 1ot wholly of 
roms æther, or ſubtile matter, which is diffuſed thro' the univerſe, 
ut in great meaſure of numberleſs exhalations of the terraqueous 
globe ; and the various materials that go to compole it, with perhaps 
ſome ſubſtantial emanations from the celeſtial bodies, make up to- 
gether, not a bare indeterminate feculency, but a confuſed aggregate of 


Salts in the different effluvia. One principal ſort of theſe effluvia in the atmoſphere 


; air. 


I take to be faline, which float variouſly among the reſt in that vaſt 
ocean; for they ſeem not to be equally mixed therein, but are to be 
found of different kinds, in different quantities and places, at different 
ſeaſons. 

The arguments that ſhew ſubterraneous effluvia, in general, aſcend 
plentifully into the air, prove the ſame of ſaline ones in particular; 
ſince it has been demonttrated, that immenſe quantities of common, 
nitrous, aluminous, vitriolic, and perhaps other ſalts, riſe among the 
various exhalations of the terraqueous globe, Nor is this the only 
means whereby the air may be impregnated with faline particles ; for 
the action of the ſun upon the ſuperficial parts of the earth and ſea, 
will, alone, ſupply that fluid with ſwarms of them. And the quantity 
hereof may be greatly increaſed in ſeveral places by ſuch vulcano's as 
have open vents, by the ſmoke of the common culinary fires, &. 

We might here enquire, whether the ſalts of the air be really of 
different kinds; and if ſo, what thoſe kinds are; and how it comes bythem ? 

Many learned men talk much of a volatile nitre in the air, as the 
only ſalt wherewith that fluid is impregnated. I muſt own the air, in 
many places, ſeems to abound in corpuſcles of a nitrous nature ; but I don't 
find it proved by experiments to poſſeſs a volatile nitre. In all my practi- 


ces upon lalt-peter, I found it difficult to raiſe that ſalt by a gentle * 
a 


* 
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and ſpirit of nitre, which is drawn by means of a vehement one, has Nar.Hisr. 


quite different properties from crude nitre, or the ſuppoſed volatile 


# kind in the air; for *tis exceeding corroſive, And even the earth dug 
from under an old dove-houſe, and diftill'd with flow fires, yielded 
nothing like that wherewith theſe men ſuppoſe the air to be ſtored. 
I I am content, however, to admit their ſuppoſition as ingenious, till 


farther evidence be given for it; and this ſeems not impoſſible to be 
produced, at leaſt as to particular times and places. For I would not 
be poſitive, that the ſubterraneous exhalations, or the rays of the ſun, 
never volatilize any of the nitrous particles they act upon, and elevate 


them into the air, without deſtroying their texture like our fires. But 


this will not appear to be the only ſalt that impregnates the air, if we 


conſider how vaſt a portion of the terraqueous globe is cover'd with the 
{alt ocean, and what immenſe quantities of foffil ſalt are dug up in 
Poland, Hungary, Tranſylvania, &c. that fea ſalt is generally found mixed 
with nitre 1n the earth, and that it is with difficulty ſeparated there- 
from. For hence it ſhould ſeem, that in many places, eſpecially near 
the ſea, the effluvia of common ſalt abound in the air equally, at 
leaſt, with thoſe of nitre. 

In places abounding with marcaſites, there is a fretting vitriolic ſalt 
largely diſperſed thro' the air, which has been obſerved to rot the 
hangings of rooms, and other furniture; and to lie upon the ſurface 
of the ground in a whitiſh effloreſcence, after the ſun had heated the 
moiſt and blackiſh mould wherein it lay. 

But farther, the air of particular places, as about great towns, &c. 
may likewiſe, probably, abound with volatile ſalts, of a contrary nature 
to acids. That places deep under ground may lodge ſuch ſalts, ſeems 
not unlikely from the experiment of an acquaintance of mine, who 
cauſed to be dug up, at the depth of ſeveral yards below the ſurface of 
the earth, a large quantity of a certain kind of clay, abounding in mine- 
rals; whence he obtain'd, by ſimple diſtillation, a conſiderable parcel 
of ſpirit and ſalt, greatly reſembling thoſe of urine or hartſhorn. 

In places where much wood is burnt, numerous particles of volatile 
falt may eaſily be diſperſed thro' the adjacent air; for wood-ſoot, 
which is only that ſmall part of the ſmoke which adheres to the chim- 
ney fides, affords a volatile, ſaline ſpirit in great plenty; and not rea- 
105 unleſs by the ſcent, diſtinguiſhable from that of urine or harts- 
zorn. 

Moreover, the putrefaction of animal ſubſtances may ſupply the air with 
volatile ſalts, ſince ſome putrefied urine will, without diſtillation, afford 
ſaline and ſpirituous parts, which by their ſcent, &c. diſcover themſelves 


to be volatile, even while ſwimming in their own large quantity of 


phlegm. The like, I believe, is obſervable in many vegetables; for ſome 
ſucculent ones being laid together in a heap, at a convenient ſeaſon of 
the year, that they might rot, I found them, when the putrefaQion had 
arrived to a certain degree, to yield a ſurprizingly fetid ſcent, om 
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Nr. His r. that of carrion; and that a vegetable will of it ſelf afford a dry vola- 


— 


Te diſcover 
the ſalts in the 
air. 


tile ſalt, I know by experience, having my ſelf obtain'd it from a ſpi- 
rituous ſeed, tho' I muſt confeſs, not without previous incineration ; 
and only from two or three ſuch ſubſtances. 

But the air of ſome places may, beſides thoſe ſimple ones already 
mention'd, contain ſome compound ſalts, ſince I have ſhewn, that par- 
ticular ſaline ſpirits-may-meet and join together therein; as alſo that 
two liquors may be ſo order'd, that tho” one of them ſhall never, of 
it ſelf, afford any thing in a dry form; yet its ſpirituous effluvia meet- 
ing with. thoſe of the æther, will produce a dry, volatile and ſaline 
body ; which a mixture of the liquors themſelves would not. 

The many ſaline effluvia that rile with the other ſubterraneous ſteams, 

cannot, all of them, be well ſuppoſed of a ſimple and uncompounded 
nature. A very intelligent acquaintance of mine, who viſited a vul- 
cano in America, told me, that before he came near enough to the fire, 
to be very ſenſible of its heat, the skin of his face was ſo corroded, 
and the colour of his hair fo changed by the exhalations, as to pre- 
vent his nearer approach thereto. 

Tis well known that about mount Veſuvius, the exhalations are of 
ſo ſaline and ſulphureous a nature, that they adhere to the orifices of 
its vents, like the flowers of ſulphur. And I have had ſtone brought 
me from ſome yulcano, with a white falt in its cavities; which, upon 
examination, proved a-kin to ſal armoniac, and eaſily ſoluble in water; 
one part being very volatile, and the other remaiaing ſomewhat fixt; 
whence it ſeems very probable, the ſalt was compounded in the bowels 
of the vulcano; great quantities thereof having, as I am credibly in- 
form'd, been caſt up in the fiery eruptions; and therefore, ſince I found it 
ſublimable, it might, by that means, be largely diſperſed thro' the air. 

Beſides theſe ſaline ſubſtances of a determinate ſpecies, there are 
poſſibly, at certain times and places, other corpuſcles in the air of a 
ſaline nature, but not reducible to any particular kind, which I there- 
fore call anonymous. We have obſerved in old glaſs windows, belong- 
ing to high and ancient buildings, ſome panes corroded, as if they had 
been worm-eaten ; which ſeems to argue, that ſharp and fretting particles 
had been carried thither by the winds whereto that glaſs was expoſed. 
But none of the ſalts beforementioned have the faculty of corroding 
common glaſs. Other inſtances might be produced upon this occaſion, 
but I reſerve them for another treatiſe. 

The general method of diſcovering the ſalts in the air, may conſiſt 
of ſeveral particulars. Thus, in the firſt place, it might be proper to- 
lay open to the air, ſuch bodies as have a diſpoſition to be af ected 


by the ſalt, wherewith tis moſt likely to abound. For inſtance, if we 
ſuſpect the air to be impregnated with nitre, lime, or the like bodies, 
that imbibe or retain fuch a ſaltneſs; died cloths or ſilks of ſuch par. 
ticular colours as will fade or tarniſh with nitrous ſpirits, may be ex- 
poſed thereto.” Where vitriolic effluvia are ſuppoſed predominant,” 


proper 


of the Air. 


r ſhou'd be ſuſpended, to try whether Nax. Hisr. 


proper preparations of ſulphu 
they will acquire a blackneſs. In other places, gueſſes might be made, WW mw 
by ſpreading on the clean ground, white linen cloth, well freed from 


ſope or ly; and obſerving, after it has lain a conſiderable time, what 
diſcolouration it has ſuffer'd, and what ſaltneſs it has 1mbibed , either 


from the aſcending ſteams, or falling dews. 


in ſuch different manners, as to diſcover which kind produced the re- 
ſpective changes. Tis doubtleſs difficult to obtain ſuch a body, yet 


perhaps the thing is not impoſſible. 


Another way is, to find 
ſome particular body capable of being affected by ſeveral aerial ſalts, 
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Having cauſed ſome thin copper plates to be made clean, I kept zxperiment 1. 


them over glaſſes, filled with different ſpirits, as of common ſalt, and 
of nitre, both pure and diluted with water; whereupon I obſerved, 
tho? no heat was applied to the glaſſes, yet fretting particles aſcend- 
ed from the liquors in leſs than a day's time, when the ſpirits, juſt 
mentioned, had. greatly darkened the under ſurface of the plates, by 
different diſcolourations; ſo that 'twas afterwards eaſie to ſee which 
was cauſed by the ſaline, and which by the nitrous effluvia. 

Spirit of nitre, as I formerly found, makes, with copper, a greeniſh 
blue ſolution ; ſpirit of ſalt, a graſs green liquor; and the ſpirit of 
ſoot and urine, a deep blue, almoſt like ultramarine. But want of time 
hindered me from proſecuting theſe experiments; which might poſſi- 
bly have had a happy iſſue. And what farther keeps the thing from 
appearing deſperate, is, that I have ſeen pieces of malleable copper, 
from an engliſh mine, overcaſt here and there with a fair verdigreaſe, 
which appeared, by circumſtances, to have proceeded from the cor- 
roſive effluvia of the air. Perhaps, alſo, there are other ſubterraneous. 
or metalline bodies, that by the colour, peculiar ruſt,, or ſtain they 
acquire in the air, may enable us to conjecture with what ſubſtances. 
or ſalts the air of the place is impregnated, . I knew a ſtately houſe 
which received this peculiar inconvenience from the efluvia of the air 


wherein 'twas ſeated, that the filver plate could not, by any means, 


be preſerved from odd diſcolourations, tho* carefully kept in a 
convenient part of it. And in Amſterdam, I. am told, plate tarniſhes 


immediately, upon being expoſed to the air; and contracts a dirty 


colour, betwixt a yellow and a black. A third way is, by the ule of 


metalline bodies, chymically prepared, and previouſly reduced to fine 


parts, by means of ſaline ſubſtances. Here ſuch bodies, or factitious 


minerals, are to be employed, as having, generally, an accidental colour, 


will change it in the air, 


A ſtrong ſolution of pure ſilver in Aqua fortis, precipitated with ſpi- Reimen 2. 


rit of ſea-ſalt, gives a white powder, which being expoſed, for a conſi- 
derable time, to the air, will * a dark colour on its ſurface, . 
wherein an attentive eye may, perhaps, diſcern variations, as any par- 


ticular ſaltneſs happens to predominate in the air. 
We 


" 
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We mixed an equal weight of copper filings and powdered ſal-a. 
moniac together, and put them into a covered crucible, which was 
kept over a moderate fire, till the ſalt had done tuming ; when all the 
remaining dark coloured maſs that could be ſeparated, being taken 
out, groſly bruiſed and expoſed, for ſome time, to the air, it looked 
like a kind of verdigreaſe, a ſubſtance whoſe colour may be obſerved 
to vary according to the nature of the particular ſalts, which by cor- 
roding and incorporating with the copper, produce the pigment. 
But a parcel of the ſame maſs being groſly powder'd, before the air 
could much affe& it, and hermetically ſealed up in a glaſs egg, and 
left in a ſouth window, it did not appear diſcoloured, when the ex- 
ternal ſurface of the other parcel reſembled verdigreaſe; which ar- 
gues the change of colour to have been made by the aerial falt, if 
the moiſture of the air had no ſhare therein, but as a kind of vehicle 
to the ſale, | 

By pouring ſome fpirit of wood-ſoot on filings of copper, 1 
obtain'd a deep azure colour'd ſolution like ultramarine, which be- 
ing ſuffered to dry in an open glaſs by the ſole operation of the air, the 
colour preſently became paler, reſembling that of a good turquoiſe. 
The ſame ſucceſs I, likewiſe, had with an urinous ſpirit, drawn from 
animal ſubſtances and copper filings. - 

To deſcribe the above-mentioned changes more particularly, would 
have been ſo exceeding difficult, that I did not attempt it; for few, 
beſides painters, can diſtinguiſh all the uſual variety of colours by pro- 
per names. And beſides, perhaps there are ſome that no language 
can expreſs, eſpecially when they have been attentively viewed and 
conſidered ; tho* by a knowledge herein it might ſometimes be aſcer- 
tained what ſubſtances in the air are denoted by ſuch variations. 

It does not appear that our inland countries abound conſiderably 
with corroſive ſalts, ſince the bars aud caſements of windows will 
not thereby be greatly impaired by ruſt, after they have endured the 
weather for twenty years; whence I conjecture, that kind of ſalt pro- 
ceeds from the ſea vapours, or thoſe raiſed by the burning of mi- 
neral coals. | 

«© The pot being taken from the fire, and ſuffered to cool, is 
© emptied of its pure nitre, that reſemble white marble ; the terreſtrial 
<© part remaining at the bottom. The earth wherewith the ſolution was 
© made, and the boughs of oak, or the like trees, are then to be alter- 
© nately expoſed to the air, and ſprinkled with water, wherein nitre 
© has been diffolved ; and by this means, in five or ſix years time, it 
« will be again fit for ſolution. The purer parts of the nitre thus 
„generated, as alſo that which hangs upon the walls in wine vaults, 
ce js to be mixed and boiled with the firſt ſolution. But if any place 
* yield many of theſe veins, they ſhould not immediately be laid up 
© in the reſervatories, but be firſt thrown on a heap in open ſpaces; 


« for the longer they lie expoſed to the air and rain, hy 
they 
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ce they grow; and in four or five months after this, fibres will ſhoot Nax. Hisx. 
c out, Which are much more excellent than the veins. If a ſepara WW 
& tion do not happen in the ſecond boiling of the decoction, pour it 
cc out of the ſmaller veſlels into the larger, and let it be ſhut up 
« therein, when alſo the copperas will ſeparate from the alum, and 
ce run into lumps ; but that which will not concrete in the veilels, 
« ſhould be boiled again, and the earth that ſtays behind thrown 
& back into the reſervatory, together with the veins, to be there afreſh 
& diluted with water and urine. The earth remaining in the reſer- 
© yatories after ſolution, becomes gradually more aluminous and 
ce juicy, as that whence nitre was made. Agricola de re metallica. 
A learned phyſician, who practiſed in the moſt louthern parts of the 
Engliſh colonies, told me, that the great guns there are ſo ſubject to 
ruſt, that after lying a few years in. the open air, large cakes of Crocus 
martis may, with a hammer, be eaſily beat off them; whilſt others that 
lay funk in ſalt-water, during the ſame time, were by no means ſo 
much affected. And as dew is only ſteams of the terreſtrial globe, 
the phenomena that manifeſt its power to work on ſolid bodies, may 
help to ſhew how much the air abounds with ſaline and ſubtile parts, 
The dew about the maritime places of Braſil, and even part of the 
inland country, a ſcholar, who had been there, aſſured me, not only 
gave a ruſt to knives, and ſuch like inſtruments, but alſo to coin. He 
added, that the Portugueze are there obliged to caſe their great guns, 
to prevent their being corroded by it, ſo as to break in diſcharging z 
and that he often obſerved it left a pure, white ſalt, like a hoar- froſt, 
on the graſs and trees. Another ingenious phyſician informed me, that 
at Fahlun in Sweden, noted for one of the beſt copper mines of that king- 
dom, the mineral exhalations affect the air ſo, that their filver coin is 
frequently diſcoloured, and ſometimes turned black thereby; tho' cloſe 
tied up in ſeveral purſes, and lock'd up in ſtrong cheſts. He ſaid allo, 
that theſe efluvia manifeſtly alfe&ed braſs, and to that degree too, as 
to occaſion ſeven crowns of that metal, reſerved in one of their prin- 
cipal churches, to remain unclean'd, and perfectly black; becauſe they 
foul'd fo faſt, as render'd the trouble of keeping them bright almoſt 
endleſs. Theſe corroſive exhalations, he farther aver'd, penetrate the 
bars and veſſels of iron, that lie expoſed to the air, ſo freely, that 


friable ſcales of ruſt may, at no long intervals, be eaſily obtain'd 
therefrom. | f 
A Neopolitan nobleman acquainted me, that during his ſtay at a — in 
air. 


country-houſe near Maples, he uſed frequently to ride upon a very 
{ulphureous ſoil, where, if his horſe trod pretty hard, a great crack- 
ling noiſe would ariſe; which, to a ſtranger, might have ſeem'd ſur- 
Prizing, and duſty ſulphureous fumes be raiſed, which ſeem'd ready to 
take fire, as ſometimes he thought they actually did; and having cau- 
121 ſome turts to be cut out of this ground, and laid together in a 


heap, he could, in the night time, ſometimes obſerve the — 
chence 
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Nar. His r. thence plentifully ariſing to kindle in the air. The ſame honourable 
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c 


< caſt up, from the bottom of the ſea, quantities of pumice- tones, 
e with a force and report as great as if they had been ſeverally diſ- 
e charged from a canon. The air of Santorini was by this means ſo 


„ infected, that abundance of peopl 
<< fight thereby, tho' they recover d it in a few days afterwards. This 
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perſon likewiſe aſſured me, that in the late eruptions of mount Ve- 
wins, both he and others were greatly amazed at the prodigious 
height of the flame which ſhot up from that Vulcano; and that by 
means of a quadrant, they found it reach'd two miles above the top 
of the mountain, He added, that the adjacent earth would ſometimes 
tremble, that vaſt ſtones and heavy bodies would be diſcharged, and that 
he himſelf had there ſeen fiery maſſes of matter thrown into the 
air, each of them capable of filling a large room. 
de The ifland has a ſhocking appearance; the proſpect from the 
'< port is the ſea, and ſhore all black and burnt, by a ſmall rock that 


e firſt diſcovered it ſelf about ſixty years ago, vomiting out a pro- 


ce digious flame at a cavern of an immenſe depth. Tis not above 


<« eighteen years ſiuce, on a ſunday night, that a terrible noiſe began at 
ce the port of Santorini, reaching even to Chio, diſtant therefrom above 


© two hundred miles, which was ſupposd to proceed from the Ve- 
ce netians fighting with the Turks; but at length it was found to be 
cauſed by a fire underneath the port above-mentioned, which there 


A 


e were kill'd, and many loſt their 


c infection ſpread it ſelf as far as the preceding noiſe had reached; 
< for even at Chio and Smyrna all the ſilver coin was changed red, both 
that in the pocket, and that lock'd up in cheſts; and the ſame 


© happen'd to the ſilver chalices in the churches. The infection, 


© however, vaniſhed in a few days time, and the ſilver recover'd its 
ce native colour; but the pumice-ſtones that were thrown up, cover'd 
te the Archipelago to ſuch a degree, that for a conſiderable time, when 
© particular winds blew, the port was block'd up with them; ſo that 
© not the leaft veſſel could paſs, till way was made for it by their 
ce removal. And ſome ſcatter'd remains of them may be ſeen to this 
& day in the Mediterranean. Seneca tells us, that Santorini is built upon mines 
ce of ſulphur, which doubtleſs gave occaſion to this fire.” Voyage de Levant, 

*Tis a common obſeryation, that thunder produces in the air a ſtrong 
ſmell of ſulphur; and I remember being at a town near the lake of 
Geneva, when the thunder was ſo violent, as greatly to terrify the in- 
habitants, tho? they were accuſtom'd to its ſhocks; I heard many com- 
plaints the next day of a ftrong ſulphureous ſcent, that particularly 
proved almoſt inſufferable to the centinel who ſtood near the lake 
where the thunder fel). ; 

© On July 24. 1681. The ſhip Albermarl, diſtant an hundred leagues 
& from Cape Cod, in the latitude of 480, about 3 in the afternoon, meeting 
ce with a thunder ſtorm, the lightning burnt the main-top ſail, ſplit the 


c main cap in pieces, and ſhiver'd the maſt, One of the claps of thunder 


e here 
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&© here proved exceſſively loud, whereat the whole ſhip's crew were Nar.Hisr. 

* aftoniſhed ; when ſomething immediately fell from the clouds upon G 

© the ſtern of the ſhip-boat, which broke it into ſeveral pieces, ſplit 

© one of the pumps, and damaged the other. It ſeem'd to be a bitu- 

© minous matter that caus'd this miſchief, ſmelling like fired gun- 

© powder, and continuing to burn in the ſtern of the boat till it was 

. wholly conſum'd; for they cou'd not extinguiſh it by water, and 

cc attempting to diſſipate it with ſticks. But, what is more extraordinary, 

© when night came on, and the ſtars appear'd, they found their com- 

<« paſſes changed. That in the biddekel had its north point turned 

© due ſouth: one of the two others, which lay unhung in the locker 

© in the cabbin, pointed exactly as the former; but the north point 

© of the third ſtood weſt. The polarity of their needles being thus 

* changed, the ſailors were for ſome time at a ſtand how to work 

ce their veſſel; however, they afterwards failed a. thouſand leagues 

* in this manner, That compaſs whoſe needle thus came to point 

<« weſt, was brought to New-England, where the glaſs being broke, and 

ce the air gaining entrance, it loſt its virtue. But one of the others 

ce is in that country poſſeſs'd by Mr. Encreaſe Mather; the north point 

ce of the needle remaining ſouth to this day.” i < 
An eminent planter of trees, gave me part of a branch, with a 

fiſſure in the bark, that ſeem'd Lac to reach the wood, from one 

end to the other; tho” the lips of the wound were now grown over 

with new bark. The like hereto he obſerved in other branches of 

the ſame tree; and this, for ſeveral reaſons, he could aſcribe to nothing 

but lightning, which about that time had been very frequent; and 

many more trees, as well his own as thoſe of others, far diſtant from 

the former, were affected in the ſame manner. Theſe fiſſures looked 

not all one way, but reſpected ſeveral points of the compaſs ; whence 

I am confirm'd in my ſolution of ſome odd phenomena of lightning, 

by comparing its irregular, winding motion, to that of a ſquib. 

However this ſtrange kind of fire may affect animals, tis not always 

pernicious to vegetables; as appears from the juſt mention'd wounds it 

makes in trees, which happily cicatrize of themſelves, without any 

farther damage. ] 
Beginning to conſider the properties of vinous liquors, their ſeveral , Cie! — 

diſtempers, and the method to preſerve them, I found it previouſly ne- - "—__ * 

ceſſary to make an exact ſcrutiny into the air, its qualities, temper, 

and motion; with the influence it has upon all ſuch bodies. This led 

me into ſome thoughts, relating to the imperfection of our preſent 

theory of the planets. *Tis certain, if this theory be not built upon 

a demonſtrable foundation, differences and errors will -happen in our 

opinions of the motions of the planets, and the calculations of their 

places. But if we err in this reſpect, their ſeveral aſpects and influ- 

ences cannot be juſtly determin'd; and conſequently, the phyſical uſe 


of theſe celeſtial bodies is wholly loſt, or becomes very uncertain. 
Vor, III. | F 7 And 
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Nat. His r. And truly, if aſtronomy cou'd not afford ſome aſſiſtance in aſcertain- 
ing the affections, diſpoſitions and alterations of ſeveral things here 


A new uſe 
of aſtronomy. 


below, I ſhould grutch all the time and coft ; all the watchings and ob- 
ſervations it requires. Several objections, indeed, are commonly pro- 
duced, againſt any ſuch ule or application to be made of this ſcience, 
and againſt the influence of the celeſtial bodies. But theſe chiefly 
F-oceed from the impoſture and ignorance generally found in the 
profeſſors of this ſcience; the palpable miſtakes, and great uncertainties 
as to predictions, under which it labours; and laſtly, from want of 
knowing the' manner wherein the celeſtial bodies may affect each 
other. Such objections, however, if throughly conſider'd, do not, as 
I apprehend, make againſt the poſſibility of the thing, but wholly 
arile from the enormities and imperfections thereof; and theſe bodies 
may ſtill have a power to cauſe ſuch particular motions and, altera- 
tions, as, in their extremes, will render themſelves univerſally per- 
ceptible. And this appears by undeniable experiments, not only in 
vegetables, but in animals, and that both in acute and chronic diſtem- 
pers; more particularly in lunatic, epileptic, paralytic, or lethargic 
patients. This is further demonſtrable, if the extreme motions in 
phyſics, be generation and corruption, and rarifaction and condenſation 
the mean ones; for allowing theſe bodies a ſhare in promoting the 
latter, their effects upon all other ſublunary things muſt be very con- 
ſiderable. Generation and corruption are, properly ſpeaking, the ex- 
tremes of motion, rather than motions themſelves; for the deſign and 
effects of all phyſical motion, are, in ſtrictneſs, either generation or 
corruption; and all motion is hereby limited and bounded; for beyond 
theſe there is no phyſical progreſſion; ſince all things are corrupted 
to be generated, and vice verſa. It muſt then be acknowledged, that 
nature makes ule of motions between theſe two extremes ; which mean 
ones muſt alſo be as oppoſite to each other, as the two extremes, 
And as the motions of rarifaction and condenſation are oppoſites, ſo 
they fall in with all the other inſtruments and phenomena of nature; 
the one correſponding to heat, the other to cold. the one to hardneſs, 
compattneſs and dryneſs; the other to ſoftneſs, ſweetneſs, maturity, 
&c. For theſe, among many other reaſons, I conclude, that genera- 
tion and corruption, rarifaction and condenſation, are the ſimpleſt, 
plaineſt, and juſteſt analyſis, in nature, of all phyſical motions ; fince 
all motion purely phyſical, may, with eaſe, be immediately referr'd 
thereto, and reſolved therein. 
*Tis evident, that all the properties of moiſture, heat, cold, droughts, 
winds, ſhowers, thunder, &c. employ'd by nature to produce the two 
univerſal effects, rarifaction and condenſation, almoſt wholly depend 
upon the courſe, motion, poſition, ſituation, or aſpect of the celeſtial 
bodies. Thus every planet. has its own proper light, diſtin from that 
of the others; which is either a bare quality, and then its utmoſt uſe 
and deſign is only to illuminate; or elſe all light is attended with fome 
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cific virtue and power, wherein the planets differ from each other; 
and conſequently the celeſtial bodies are not to be conſidered as ſlug- 
giſh and unorganized matter; but as full of their proper motion, ope- 
ration, and lite. Thus, the ſun not only ſhines upon all the planets, 
but by his genial warmth calls forth, excites, and raiſes the motions, 
properties, and powers peculiar to them : whence, according to the 
angle they make with that grand luminary, and the degree where- 
in they are enlightened, either by its dire& or oblique rays, 11 a 
near or remote ſituation in reſpect of the earth; the effects of the 
powers, virtues, and tinctures proper to each, muſt be more or leſs 
perceived by us. As for the manner wherein the planets tranſmit 
their powers, and thereby affect the remoter bodies, tis not difficult 
to apprehend it; for we affirm no virtue or power to flow from the 
planets, that comes not along with the light as a property thereof. 

"Twas never imagin'd that any of the planetary or ſolar light is re- 
fracted, or otherwiſe weaken'd or diminiſhed by the æther, thro" 
which it paſſes; and conſequently *tis not hinder'd from deſcending 
with its full force, directly and unrefra&ed, upon our atmoſphere. 
But whatever is received by the atmoſphere, muſt alſo be received 
by the thin and ſubtile air that is contiguous thereto z which air is, 
doubtleſs, capable of being moved, agitated, altered, and impreſſed 
by the properties, virtues, and lights that penetrate all its parts. Not 
only ſo, but our ſpirits alſo, with thoſe of all mixed bodies, will re- 
ceive no leſs impreſſion, alteration, motion, agitation, and infection 
from the ſame lights ; nay, as our ſpirits approach nearer to the na- 
ture of light than that of air, ſo will they be more affected thereby. 
And if the ſpirits, we ſpeak of, may be altered, changed, moved and 
impreſſed by theſe ſuperior bodies, and their properties; ſince ſuch 
ſpirits are the only principles of action, power, force and life in the 
bodies, wherein they reſide, and the immediate cauſes of all the al- 
terations therein, *tis impoſſible they ſhould be altered and changed, 
and the reſpe&ive bodies remain unaffected thereby; conlequently 
the force of the ſuperior bodies muſt exert a power or operation on 
the very ſubſtance of the inferior. To confirm this, in particular, with 
regard to our ſelves, we might have recourſe to the miſchiefs that 
frequently befal mankind by means of the air, which ſeems no other- 
wiſe concern'd ; ſuch are convulſions, cramps, blaſts, lameneſs, colds, 
Cc. many whereof have a long duration, tho? rarely felt at the ve- 
ry inſtant of their approach, or attended with any perceptible ex- 
ceſs of heat or cold. 

As the other planets, ſo alſo our earth is not only enlightened, 
warm'd, cheriſh'd, and made fruitful by the power, virtue, and in- 
fluence of the ſun; but it hath, moreover, its proper, magnetical, pla- 
netary force awaken'd, fermented, excited, and agitated ; _ x 
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culiar power, virtue, or tincture; whence 'tis plain, that every Nar.Hisrt* 
ight has its peculiar property, tincture, and colour; its own ſpe- CS" 
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ſends back with the refle&ed light of that luminary. By this means 


WY> alſo, the ſeminal diſpoſitions, odours, and ferments, lodg'd in parti- 


The keeping 
' diary of the 
eat her re- 
.ommended. 


cular regions and parts hereof, at the ſame time emit and diffuſe 
thro? the air either their kindly and gratetul, or malignant, conge- 
ling, and putrefying qualities. Hence, tho' the temper, dilpoſition, 
and general qualities of the air may be aſſigned according to the mo- 
tions, influences, and aſpects of the ſeveral ſuperior planets, yet the 
particular healthfulneſs and unhealthfulneſs of places; the bad diſpo- 
ſitions of the air, whether in the evenings, nights, or mornings; in 
ſome parts more than others; exceſlive moiſture, great winds, droughts, 
or ſeaſons peculiar to a country, ſhould chiefly be aſcribed to thoſe 
odours, vapours, and exhalations, that by the action of the ſun, or other 
planets, are forc'd from their particular ſeats in the planets them- 
ſelves into the air. Now if this be the ſtate of the caſe, it follows, 
that wholly to negle& ſuch a phyſical uſe of the motion of theſe 
bodies, becauſe ſuperſtition has crept into it, is very extravagant; and 
ought not to paſs uncenſur'd in men of learning. 

In this apology for aſtrology, I, by no means, pretend to juſtify any 
thing farther than as it properly, or of neceſſity, falls under natural 
philoſophy ; but I greatly ſuſpect, that if the theory of the planets were 
ſo well adjuſted and ſettled, by demonſtration, that we exactly knew 
the place, courſe, and poſition of every one of them; the dottrine 
of their phyſical uſe, with its weight, dignity, extent, and moment, 
would immediately become ſelf-evident ; eſpecially if particular per- 
ſons would calculate the motions here to their own reſpective meri- 
dians, and compare them with their own daily obſervations of the al- 
teration of the air. As this was, doubtleſs, the method firſt taken 
by the antients, to diſcover the efficacy of theſe bodies, by giving an 
hiftorical diary of the weather and places, motions and aſpects of. the 
planets, with their agreement, diſagreement, &c. the ſame procedure 


could not but prove ſatisfactory and delightful in the momentous do- 


ctrine we ſpeak of. And were ſuch a plain demonſtration of the pow- 
er of theſe bodies, in general, once eſtabliſhed, the uſefulneſs of this 
ſcience in civil and œconomical affairs; in husbandry, gardening, and 
phyſic ; and the ſhare they have in producing many other very ſurprizing 
effects, would be eaſily diſcern'd and credited. The preſent age ſeems 
better furniſhed than was ever any preceeding one, to lay ſuch a 
foundation by means of thoſe extraordinary inſtruments the thermome- 
ter and barometer. And no man, who hath leiſure and opportunity, 
ſhould” think it trifling to collect obſervations of this nature: *tis cer- 
tainly much more commendable to preſerve this kind of hiſtory of 
our own time, than to break out upon every occaſion ; © This is the 
<© hotteſt, this is the coldeſt, this is the moſt ſeaſonable, this is the moſt 


<< unſeaſonable weather I ever felt; when 3 it's utterly falſe in 
e 


fact Did no other benefit accrue from theſe obſervations, they would 


tend to complete the natural hiſtory of any place; an iuſtance whereof 
we 
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we have in that learned author, who has given us the natural hi- Nar.Hisr. 
ſtory of Braſil; wherein he proves not only the habitableneſs, but healthi. 


neſs of the climate, by a particular account of the weather of every 
day, for many years together. 'Twould be a noble undertaking to 
promote the perfection of a ſet of accurate obſervations hereto rela- 
ting, by means of various large and exact thermometers, conveniently 
expoſed, either ſeparately or conjointly, to the air. *Tis greatly to be 
lamented, that no advantage has been made of this inſtrument ſince 
its firſt invention. Many things, indeed, are wanting to its perfection; 


The defect: 


for the beſt proportion between the diameter of the cylinder and that of the therme: 
of its head, is hitherto unknown, which ought to be the firſt conſide- erer. 


ration here; and till this be adjuſted, there is danger of erring in ma- 
king either too large for the other ; whence the alterations of the air will 
be too ſuddenly or too flowly diſcernable. But ſuppoſing the due 
proportion in this caſe aſſign'd, we are at a loſs as to the length of 
the cylinder, which ſhould, doubtleſs, correſpond to its diameter ; the 
ſmalleſt tube 1n proportion to its head, requiring the greater length, 
and vice versa ;, only twelve or ſixteen degrees are uſually placed on the 
ordinary glaſſes, but to make accurate obſervations, the cylinder 
ſhould, at leaſt, be divided into 360 parts: nor is it impracticable to 
divide one into 1000, allowing 10 degrees to an inch; and this would diſ- 
cover not only the minute, but the more ſudden and remarkable changes of 
the weather, much better than thoſe in common uſe. No liquor, tis cer- 
tain, ſhould be applied in theſe glaſſes that is ſubject to freeze, yet have 
we but a very imperfett account what fluids are beſt fitted for ſuch ex- 
periments ; whether thoſe which attract the air, and thereby preſerve 
their quantity, as Oleum Sulphuris per campanam, Vitrioli, Tartari per deliqui- 
um, &c. or thoſe, the parts whereof are exceeding fine and ſubtile, 
and give them a reſemblance to the air; ſuch as ſpirit of wine, and ſpi- 
rit of tupentine well rettified, and ſupplied occaſionally ; whether thoſe 
of a middle nature, as ſtrong ſpirit of vinegar ; or laſtly, whether on- 
ly well refined quickſilver.. All theſe particulars muſt be ſettled as 
neceſſary preliminaries to the experiments themſelves ; in the making 
whereof *tis convenient, that ſeveral glaſſes, alike in all reſpects, ſhould be 
placed together in one frame, and filled either with the tame or dif- 


ferent liquors ; and ſeveral of theſe trames placed in various rooms, 


and ſome expos'd immediately to the air it ſelf; but skreened from 
the ſun's rays and the injuries of the weather. Too great care and 
exactneſs cannot be uſed in the hiſtory it ſelf; the air of the chimney, 
cracks in the wall, the breath of people, &c. if not regarded, will 
diſturb theſe obſervations. The degrees of warmth of the day and 
night, in ſettled weather ; the agreement or diſagreement of the air's 
motion, and that of the ſuperior bodies, in changeable and unconſtant 
weather ; the certainty or uncertainty of thoſe motions, in foretelling 
winds-and rain; the diſpoſitions of the air in thunder, mildews, blaſts, 


eclipſes, conjunctions, &c. will afford matter for this hiſtory. be 
other 
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WW> confider; but *tis certain, that the great mechanic, Cornelius Drebel, did 


herewith contrive a dial, which had a continual, ſpontaneous, and re- 
gular motion, whereby it exhibited not only the times of the day, but 
alſo the celeſtial appearances; that he alſo made an automatous, muſi- 
cal inftrument, and a furnace which he could regulate to any degree 
of heat, by means of the ſame inſtrument. 

'Tis an approved tradition in Java, that the moon's rays will cauſe 
contractions in the bodies of thoſe who are long expoſed thereto. 
And an ingenious * who had practiſed there, aſſured me, he 
obſerved ſome perſons become lame by this means; and ſo continue for 
many weeks, or ſometimes months together. He alſo experienced it 
upon himſelf ; for happening, whilſt he was a ſtranger in that country, 
to ſleep, after a very hot day, for a conſiderable time on the ground, 
that lay fully expoſed to the moon; upon waking he found his neck 
exceeding ftiff, and his mouth drawn awry in an hideous manner; 
which obliged him to keep within doors, till by the uſe of brisk aro- 
matic medicines, he freed himſelf from that diſorder. The coldneſs 
of the night, and the ſubtilty of the air, he ſaid, were not the ſole 
cauſe of theſe phenomena; the effects of thoſe generally proving 
lighter, if the moon be unconcern'd. | | 

An intelligent perſon having by a fall ſo broken his head, that 
ſeveral large pieces of his skull were obliged to be taken out, he 
aſſured me, that for ſeveral months, during which he lay under the 
furgeon's hands, he conſtantly obſerved, that about full moon, there 
would be extraordinary prickings and ſhootings in the wounded parts 
of his head, as if the meninges were ſtretched, or preſſed againſt the 
rugged parts of the broken skull; and this with ſo much pain, as 
wou'd for 2 or 3 nights hinder his ſleep, of which at all other times 
of the moon he uſed to enjoy a competency. This gentleman added, 
that his ſeveral ſurgeons, for he had 3 or 4 at once, obſerved from 
month to month, as well as he, the effe& of the full moon upon 
his head; informing him, that they then manifeſtly perceived an 
expanſion, or intumeſcence of his brain, which appear'd not at all 
at the new moon; nor was he then obnoxious to the forementioned 
pricking pains. | 


' Motions of From a letter, dated Fort St. George, Jan. 23. 1668. © There happen'd 


the air. 


ce a dreadful ſtorm, or rather hurricane here, on the 224 of November, 
© when a tempeſt of wind and rain grew ſo exceeding violent, that 
& nothing was able to ſtand againſt it. Men and beaſts were thereby 
e ſwept away together into the ſea; few houſes or trees eſcaped its 
ce force; the wall of the town was laid flat in ſeveral places; the 
ce buildings about the fort were uncover'd and greatly ſhatter'd ; and 
<« the fort it ſelf was ſo vehemently rock'd, that it ſeem'd ready to 
ce fall upon us.“ 

| Captain 
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Captain Brookehaven told me, that hurricanes are very frequent about Nat.Hisr. 
the illand AMaufriciz.;, that he remembred one on the ſea not far v Wm 


from thence, which laſted four days; that upon one of them the 
ſtorm had ſeven paroxyſms, calFd by the failors, frights of weather, 
each whereof he oblerved to differ two points of the compaſs from 
the other ſucceſſively; and that by this means the ſurface of the ſea 
became a white froth, This ſtorm occaſion'd the day to be exceeding 
dark, and the noiſe it made ſeem'd more like that of thunder, than 
of wind; which was ſo loud, that thoſe on the deck of the ſhip cou'd 
not hear thoſe on the ſhrouds. 

A phyſician who had been in America, aſſured me, that rone but 
the hilly part thereof had conſtant winds from the land in the night 
time ; and that, therefore, Barbadoes was without them. 

One of the Eaſt-India committee, who had lived in the iſland of 
Teneriff, told me, he uſually obſerved the breezes there to proceed 
from the ſea, about nine of the clock in the morning; and that, two 
hours after the ſun-ſet, there blew a ſharp, land gale from every part 
of the iſland towards the ſea, which continued all the night. 

A learned traveller acquainted me, that tho' the air were generally 
calm and clear on the tops of the mountains; yet he had ſometimes 
there met with winds conſiderably ſtrong. 

In a letter from Venice, dated Auguſt 29 1679. © There aroſe 
* a kind of whirlwind in the fens of the city di Favis, three miles 
* diſtant from Palma; which ſpreading about 50 paces in breadth, 
* ſwept along with ſuch fury, that it carried up into the air ſeveral 
% hay-makers in the neighbouring meadows, with loaden waggons, 
* horſes, oxen, and all; caſting *em down a large diſtance off, ſhatter'd 
* and ruin'd. In its progreſs it tore up all the herbs and plants it met 
with, and even pared, and burnt the turf. At its arrival in the 
little Venetian town Bagnaria, it overturn'd ſeveral houſes to the very 
foundations, and uncover'd others; hurrying along with it beams, 
pillars, tables, and all the furniture and moveables, and bruiſing 
many perſons, tho' without killing any. It ſtript the church 
S. Thomaſo, near the town, quite bare; carrying away the very 
ſteeple and bells, which were not yet found the next day. Hence 
it turn'd towards Sevigliano, whe:e it deſtroy'd the whole cham- 
paign, tho' without doing any damage to the town, A little far- 
ther it threw down the palace of the Count Horatio Straſoldo, and 
took away with it in the air various kinds of animals and moveables, 
and even the very veſſels out of the cellars: yet no body was hurt, 
the family being moſt of them at work in the fields. In its way to 
Straſoldo it threw down two other houſes, killing therein a lady, a 
young man, and ſeveral beaſts. Hence turning towards Palma, and 
arriving at the walls of the fort, on the ſide of the city Privano, 
it beat it to pieces, overturn'd ſome very fine palaces, killing ſeve- 
ral perſons, and wounding others; and doing great miſchief to the 
| | ce grounds, 


cc 


40 


Nur. His r.“ grounds. It then advanced to the city di Viſco, belonging to the 
28 * © Emperor, where, among other conſiderable damages, it ruin'd the 
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ce new palace of Marco Foſcolini, wherein was a large coach-houſe, the 
& door whereof was faſten'd by three bolts; but the wind entering 
ce in at the balcony, burſt open the door, ſhatter'd it to pieces, and 
ce threw it upon a high court-wall, carrying the ceiling of the room 
ce half a mile further; wounding ſome of the ſervants, and killing two 
ce perſons in the ſtreets. This done, it attack'd S. Vido di Crauglio, a 
© town belonging to the Emperor, which it ruin'd entirely, ſo as 
& not to leave a ſingle houſe; killing and wounding great numbers, 
& Hence it proceeded to Villes, a great part of which it levelPd with 
« the ground; deſtroying men and other animals, and leaving the fields 
ce as bare as a beaten way. Other towns have ſuſfer'd from it in a 
cc like manner, tho” in a leſs degree.” 

I learnt from a phyſician, that tho' the eaſtern winds blow near 
three quarters of a year at Tangier ;, yet they ſeem not to ſpread far 
— the inland country, becauſe he found them there to be very un- 
requent. 

An ingenious gentleman, * a mine or two near the ſea, 
inform'd me, that he cou'd preſage the change of wind, at the depth 
of between 15 and 20 fathom in em. For, many hours before it 
veer'd from any other point to the ſouth, the water at the bottom of 
the mine would appear thick; and when 'twas upon changing to the 
eaſt, the water became unuſually clear. | 

The hurricanes about Goa, as the ſame gentleman ſaid, generally 
happen but at two ſeaſons ; viz. about the beginning of March and of 
October. | 
The late governor of the Bermudas iſlands inform'd me, that theſe 
were of the principal forerunners, of the hurricanes there. The ſea 
would manifeſtly ſwell at ſome diſtance from the ſhore, ſo that the 
fiſhermen often made to land, and warn'd the inhabitants, upon the 
confidence of that preſage, to provide againſt the ſtorm, tho* the ſea 
were then ſmooth enough. The ſea would beat with great noiſe 
againſt the ſhore, eſpecially the rocks, tho' there appear'd no manifeſt 
cauſe for it, as upon jaccount of the wind or tide : and this fi 
would ſometimes not be given till many hours, or perhaps a full day 
after the former. Sometimes alſo *twas obſerv'd, that the ſea would 
ſuddenly invade-the ſhore, and gain further upon it than could be 
accounted for/by the wind or tide, and then quickly ebb away beyond 
the uſual low water-mark, and after return again with more fury, 
and fall back further than before. Sometimes there would be 
erceiv'd an ungrateful ſmell in the air, before the hurricane began. 
And laftly, he affirm'd, that both he and others had ſeen in the air 
many bundles, as it were of long ſtreaks of different colours; which 
by reaſon of their figure are uſually there call'd horſe-tails : and 
theſe appear'd in ſuch parts of the sky, where the air was trou- 
bled indeed, but no form'd clouds were viſible. | A 


of the Air. 


A gentleman told me, that being off the coaſt of Moſambique, to- 

wards the latter end of September, the captain of the great Portugal ſhip 
wherein they were, ſpied, as he walked upon deck, a very little dark 
cloud, or blackiſh ſpot in the sky, a great way off; upon which, tho” 
the weather was then fair, he immediately provided for a ſtorm; and 
when the cloud approached, the wind, which before had filled their 
fails, ceaſed, and the ſea became calmer than before; but preſently 
after they had a furious hurricane, which ſeveral times turn'd their 
ſhip quite round ; and laſted for above two hours. 
When ſeveral tempeſts riſe together, the sky is of a ſudden co- 
© ver'd over with thick, black, globular and ſmoky clouds; when 
« immediately the thunder burſts out on every fide with inceſſant 
c flaſhes of lightning able to ſtrike terror into the moſt reſolute, 
< and thoſe accuſtom'd thereto.” Ludolf*s Hiſt. of eMthiop. 

The firing of a viol has by a gentleman been obſerved to ircreaſe 
the ſharpneſs of its ſound by almoſt half a note, either a little before, 
or in rainy weather. The ſame perſon alſo afſured me, that having 
put falſe ſtrings into his pocket for frets, he has ſometimes, when he 
came to make uſe thereof, found them true. He further obſerves, 
that ſome ftrings are apter to receive a tenſion from the moiſt air 
than others. 

An ingenious and credible perſon aſſured me, that in one of «the 
fine gardens near Genoa, there is a pond on the fide of a hill, where 
the wall being ſo high, that men could not look over it, nor be 
at all ſeen over it by the fiſh in the pond; yet that he has ſeveral 
times obſerved thoſe fiſh to be called together by the gardener, 
with a certain noiſe he made for that purpoſe; tho' neither this 
gentleman, nor any one elſe, could be diſcover'd by the fiſh that rea- 
dily obey'd the ſummons. 

The different weight of the atmoſphere at different times may per- 
haps have a conſiderable influence on the human body, with regard to 
health and fickneſs. Thus, when the air grows of a ſudden much 
lighter than uſual, the ſpirituous and aerial particles plentifully lodged 
in the blood, will naturally ſwell that liquor; and fo diſtend the 
greater veſſels, and alter the manner of the circulation thro* the ca- 
ova ep veins and arteries: whence ſeveral changes may happen in 
the body. 

Having three ſmall, round glaſs bubbles, blown at the flame of a 
lamp about the ſize of hazel nuts, each of them with a ſhort, ſlender 
ſtem ; by means whereof they were ſo exactly poiſed in water, that 
a very ſmall change of weight wou'd make them either emerge or 
fink; at a time, when the atmoſphere was of a convenient weight, I 
put them into a wide mouth'd glaſs of common water, and leaving 
them in a quiet place, where they were frequently in my eye, I ob- 
ſerved, that ſometimes they would be at the top of the water, and 
remain there for ſeveral days, or perhaps weeks together; and ſome- 
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times fall to the bottom ; and after having continued there for ſome 
time, riſe again. And tho' ſometimes, eſpecially if I removed the 
containing veſſel to a ſouth window, they wou'd riſe or fall as the air 
was hot or cold; yet theſe motions were eaſily diſtinguiſhable from 
thoſe produced by the varying gravity of the atmoſphere. For when 
the ſun-beams, or the heat of the ambient air, by rarifying the air 
included in the bubbles, cauſed that air to drive out ſome of the 
water, and conſequently made them ſpecifically lighter than water, 
tho* the bubble neceſſarily floated whilſt the included air was thus 
rarified z yet when the abſence of heat cooled, and conſequently con- 


denſed the air, more water being intruded into the bubble, it muſt 


A ftatical 


ter. 


neceſſarily ſink; and this wou'd commonly happen at night, if not before. 
But when the bubbles either roſe or fen, by means of the different 
weight of the atmoſphere, it appear'd, by the barometer, that the 
atmoſphere was ſo heavy, or ſo light, as to be the cauſe thereof. So that 
I could often foretel the ſtation of the mercury in that inſtrument, 
from the phenomena of theſe bubbles. And tho' whilſt the atmo- 
ſphere was not conſiderably either too light or heavy, the changes of the 
air, as to heat or cold, wou'd affect the bubbles, and make them often 
change places in the compaſs of a day; yet if the atmoſphere were 
either very heavy or very light, the bubbles wou'd continue at the 
top, or the bottom of the water, for many days together; whilſt the 
atmoſphere did not change its gravity. And once, when the mercury 
ſtood high in the barometer, I ſet the glaſs for two or three days in a 
ſouth window, about noon, in ſun- ſniny weather; yet even then the 
bubbles did not emerge; tho' it appear'd by a good ſealed weather- 
glaſs, kept in the fame window, that the ambient air was much 
warmer, than at other times, when the bubbles had refted on the 
top of the water. It being very difficult to poiſe feveral bubbles 
exactly, one as well as another, *twas no ſurprize to me that all 
the three bubbles did not conftantly riſe and fall together. Twere, 
therefore, proper to poiſe a great number of bubbles together, that 
after trial made of all, the fitteſt might be choſen for this purpoſe. 
Sometimes a bubble that floated when firſt poiſed, wou'd after a while 
ſubſide, without any manifeſt cauſe; or if made to fink by ſuch a 
cauſe, wou'd continue at the bottom after that cauſe was removed; 
which ſeemed to depend upon the water's imbibing, as it were, cer- 
tain aerial particles. The experiment, however, did ſometimes anſwer 
expectation; which ſhews, that as the atmoſphere is heavier or 
lighter, tis able to affect bodies under water; ſo that the air muſt preſs 
upon the water it ſelf, by the intervention whereof it exerciſes its 

ower ; whence conſequently the atmoſphere is incumbent, as a heavy 

y, upon the terraqueous globe. | | 

Making choice of a large, thin, and light glaſs bubble, blown at 
the flame of a lamp, I counterpoiſed it with a metalline weight, in 
a pair of ſcales that were ſuſpended in a frame, and wou'd turn _ 
ate the 


of the Air. 


weight of the atmoſphere ; when, tho' the ſcales were unable to ſhew 
all the variations that appear'd in the mercurial barometer, yet they 
gave notice. of thole that alter'd the height of the mercury half a 
quarter of an inch; and if the ſcales had been more tender, and 
better accommodated, much {ſmaller alterations might, doubtleſs, 
have been diſcern'd. By this means, however, the bubble did ſome- 
times balance the weight, and ſometimes this wou'd greatly prepon- 
derate; and that for ditferent ſpaces of time, as the weight of the 
air continued. And thus the matter of fact was eſtabliſh'd by re- 
peared obſervations and compariſons, made with ſeveral of theſe new 
arometers together, The foundation of this invention is as follows. 
The glaſs bubble, and its counterpoiſe, tho' at firſt exactly of the 
ſame weight in air, are very different as to bulk; the bubble being 
perhaps two hundred times bigger than that. And it two bodies of 
equal gravity, in a certain medium, but of unequal bulk, be weigh'd 
in a different medium, they will no longer balance each other; if the 
new medium be the heavier, the larger body, becauſe ſpecifically 
lighter, will loſe more of its weight than the leſs and more com- 
pact. But if the new medium be the lighter, the larger body will 
overbalance the leſs. And this difference ariſing from the change of 
the medium, will be proportionable to the inequality in the bulks 
of the originally equiponderant bodies. Hence it muſt prove the 
ſame thing, as to the effect, whether the bodies be weigh'd in me- 
diums of different gravity, or in the ſame medium, whoſe ſpecific 
gravity conſiderably alters. 

Since, therefore, it appears, by the barometer, that the air is ſome- 
times heavier, and ſometimes lighter, its alterations in this reſpect 
muſt unequally affect a large, hollow bubble, and a ſmall, denſe 
weight, once balanced in a pair of ſcales; ſo that when the air 
grows heavier, it muſt _ up the glaſs more than the counter- 
pole 3 and when lighter, ſuffer that to preponderate. The glaſs 

ubble here employ'd was hermetically ſealed ; being equal in bulk to a 
large orange, and in weight one dram and ten grains. Tis poſſible 
to procure one more convenient than this, if care be taken not to 

| ſeal it up whilſt hot; for by that means the internal air being 
rarified, the glaſs will be eaſily broke by the force of the external. 
Two ſmall bubbles, which are eaſily procured, may, upon occaſion, 
ſerve inſtead, of a large one, which it may prove difficult to obtain. 

This inſtrument is improveable in ſeveral reſpects. A graduated arch 
of a circle might be fitted to the top of the balance, for the point of the 
cock to play in; and by that means readily give the angles from its 
1 poſition. A gold weight may be ſubſtituted for one of 
braſs. The ſeveral parts of the balance being made of — or braſs, 
will be leſs ſubject to ruſt than ſteel. Inſtead of ſcales, the bubble 9 
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be hung at one end of the beam, and the weight at the other. If the 
whole inſtrument, placed in a ſmall frame, be included in a glaſs, open 
at the top, to admit a free paſſage to the air, twill be thereby pre- 
ſerved from ruſt and irregular agitations. A light wheel and an in- 
dex would enable it to ſhew very minute variations. And, laſtly, a 
proper length of beam, and an exquiſite balance, may, alone, render this 
inſtrument far more exact than thoſe I was reduced to employ. In 
ſome reſpects, indeed, the ſtatical is inferior to the mercurial barometer; 
but in others it has peculiar advantages. As for inſtance, it firſt demon- 
ſtrates to the eye, that the riſe and fall of the quickfilver in the 
common ſort, proceeds from the different weight of the atmoſphere ; 
for it cannot here be pretended, that an abhorrence of a vacuum, or a 
funicular power, is the cauſe of the variation. And 2. that the air is 
a more ponderous body than ſome learned men will allow. 3. *Twill 
frequently be found more eaſily procurable than the other. 4. Tis 
very portable, and little liable to accidents, in removing it from one 
place to another. 5. Here is no uncertainty as to its goodneſs, as in 
the mercurial kind; where the air may be more or leſs excluded. 
6. Both the abſolute and reſpective weight of the air is hereby near- 
ly diſcoverable ; for tis eafie to find hydroftatically the bulk of the 
bubble, and the contents of its cavity, with the weight and dimenſi- 
ons of the glaſs whereot *tis compoled ; if the fcales, therefore, be 
brought to an equilibrium, by ſmall} weights, when the mercury in 
the common barometer, is either very high, or very low, or elſe in a 


medium between both, obſerve when the quickſilver, either riſes or 


falls, for inftance, an inch, and then by adding weights to the aſcen- 
ding ſcale till the beam again becomes horizontal, you'll find what 
weight anſwers that determinate riſe or fall of the mercury: 
and if the balance be furniſhed with a graduated arch, or a wheel 
and index, theſe | obſervations may ſerve, for the future, readily to 


mew how much the bubble gains or lofes by a change in the weight 


of the atmoſphere. Some obſervations of this nature I carefully made, 
by adding a 64", 32%, or a 16" of a grain to the lighter ſcale ; 
but an accident hindred me from bringing them to perfection. 7. 
This inftrument will farther aſſiſt us in comparing the mercurial ba- 
rometers of ſeveral places, to make ſome eftimate of the air's gravity 
there. For inftance, ſuppofe the bubble employ'd weighs juſt a 
dram, when the mercury ſtands at 29 1 inches; and that the 16" 
part of a grain is required to reduce the bubble to an equilibrium, 
when the mercury riſes an 8'> above its former ftation. Suppoſe al- 
fo, that removing my inſtrument to another barometer, equally freed 
from air with the former, when, if the bubble here retains the 

weight of a dram, and the mercury ſtands at 29 inches, we ma 

conchude, that the weight of the atmoſphere is the fame at bot 
ces; how remote ſoever they may be. But in caſe there be no 
ometer at this latter place, yet if, by the 16" part of a_ grain 
ad- 


> 
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added to the bubble, I bring the ſeale to an equilibrium, *tis plain, Na 
that the air here is, at this time, ſo much heavier than that of the WWW 


former place, when the mercury ſtood at 29 inches. But in ſuch 
comparilons regard muſt be had to the ſituation of the places, if we 
would eſtimate the weight and denſity of the air. For tho' this inſtru- 
ment will ſhew a difference of weight in the atmoſphere of two places, 
yet if one be a vale, and the other a hill, tis not to be expected that 
the atmoſphere on the latter, ſhould gravitate equally with that in the 
former, whereon a higher column of air is incumbent ; and ſo the 
bubble have the ſame weight in both. The laſt uſe I ſhall mention 
of this ſtatical barometer 1s, its ſerving to find the difference of the 
air's weight at ſeveral heights, Thus, for inſtance, having exactly 
gone the bubble at the foot of a hill or ſteeple, and afterwards rai- 

ng the frame to the top thereof, the weight there requiſite to re- 
duce the beam to an horizontal poſition, gives the difference required. 
But how far this me:hod may aſſiſt in eſtimating the abſolute and 
comparative height of mountains, &c. and what other applications may 
be made of the inſtrument, when duly improved, I leave to farther 


conſideration. 


It will be very convenient, that obſervers give notice of the ſituation Obſervations 
of the place, where their barometers ſtand, not only, becauſe it will and direct ien 


aſſiſt men to judge, whether the inſtruments were duly perfected, but 
principally, becauſe, that though the barometer be good, the obſerva- 
tions will much diſagree, even when the atmoſphere is in the ſame 
ſtate, as to weight, if one of the inſtruments ſtand in a conſidera- 
bly higher part of the country than the other. 

To confirm the foregoing admonition, I may ſay, that having two lodg- 
ings, the one at Oxford, which ſtands in a bottom by the Thames fide, and 
the other at a place four miles thence, ſeated upon a moderate hill, I found 
by comparing two barometers that I made, the one at Oxford, the other at 
Stanton St. Fohns, that, though the former be very good, and hath been no- 
ted for ſuch, during ſome years, and the latter very carefully fill'd ; yet by 
reaſon, that in the higher place, the incumbent part of the atmoſphere 
muſt be lighter, than in the lower, there is almoſt always between 
two and three eighths of an inch difference betwixt them : and having 
ſometimes ordered my ſervants to take notice of the diſparity, and di- 
vers times carefully obſerved it my ſelf, when I paſſed to and fro be- 
tween Oxford and Stanton, I generally found, that the Oxford barometer 
and the other, did, as it were by common conſent, riſe and fall to- 
gether ſo, that in the former the mercury was uſually 4 higher 
than in the latter. Theſe obſervations may teach us, that the ſub- 
terraneous ſteams which aſcend into the air, or the other cauſes of the 
varying weight of the atmoſphere, do many times, and at leaſt in 
fome places, uniformly enough affect the air to a greater height 


than, till I had made this tryal, I durſt conclude. oy 
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But as moſt of the barometrical obſervations are ſubjeU to excepti- 
ons, ſo I found the forementioned to be. For (to omit leſſer va- 
riations) riding one evening from Oxford to Stanton, and having before | 
took horſe look'd on the barometer in the former of theſe two places, 
I was ſomewhat ſurprized, to find at my coming to the latter, that 


in places no farther diſtant, and notwithſtanding the ſhortneſs of the 4 


time (which was but an hour and half, if ſo much) the barometer 


The weight 
of a cubic inch 
of water, and 
of quicłſilver. 


fore. 


at Stanton was ſhort of its uſual diſtance from the other near a quarter 
of an inch ; though the weather being fair and calm, there appeared 
nothing of manifeſt change in the air, to which I could aſcribe lo great 
a variation; and tho, alſo, ſince that time the mercury in the two in- 
ſtruments hath, for the moſt part, proceeded to riſe and fall as be- 


The quickſilver has been of late, for the moſt part, ſo high, as to 
invite me to take notice of it, and about March 12. 1563 at Oxford the 
quickſilver was higher than, for ought I know, has been yet obſer- 
ved in England, viz. above 5; above 30 inches; but upon the firſt con- 
fiderable thowers, that have interrupted our long drought; as I fore- 
told ſeveral hours before, that the quickſilver would be very low, (a 
bluſtering wind concurring with the rain) ſo I found it at Stanton to 
fall + beneath 29 inches. 

It is difficult enough to ſettle any general rule about the riſing 
and falling of the quickſilver ; yet in theſe parts one of thoſe that 
ſeem to hold ofteneſt is, that when high winds blow, the mercury 
is the lower; and yet that it ſelf does ſometimes fail. “ 

Having procured an exact, concave, cubic inch of braſs, and care- 
fully balanced it in a nice pair of ſcales, by eleven drams one grain 
and a half, troy-weight, it was cautiouſly filled with clear, pump 


water, till the ſurface thereof appeared level with the upper edges of 0 


the metal; then weighing the water, it equalFd 254 7; grains; we may 
therefore, without auy ſenſible error, ſuppoſe a cubic inch of water to 


weigh 256 grains ; which agrees very wel] with ſome other experi- 


ments I made to diſcover the ſame. The metalline cube was after- 
wards dried and counterpoiſed afreſh, and filled as exactly as poſhble 
with diſtill'd mercury; the weight whereof, alone, we found to be ſe- 
ven ounces, two drams, troy ; but by adding a little, without making 
it run over, the whole inch of mercury equall'd ſeven ounces, three 


* *'Tis found that the mercury in the 


ſtant three feet from the ſtream of air. 


barometer deſcends upon violent guſts of 
wind; and Mr. Hauksbee, to ſolve the phe- 
nomenon, contriv'd an experiment, where- 
in an artificial blaſt of air ſo leſſened the 
preſſure of the armoſphere, vpon the 
ſtagnant mercury in the ciſterns of two 
barometers at once, that the columns ſu- 
ſtained, were thereby made to deſcend two 


inches; tho' one of the barometers was di- 


And hence tis very obvious, as Mr. Hauks- 
bee obſerves, ** that different forces and 
different directions of the wind, may 
produce different degrees of ſubſiding 
in the barometer; and that ſtrong 
* windsmay, by thus altering the preſſure 
of air, greatly affect the animal œcono- 
my. Hauksbee's Experim. p. 114119, 
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drams, twenty two grains. The eye now placed in a level with the 
brims of the veſſel, diſcover'd the mercury a little above them; 


however, it ſtill received 112 grains more of mercury, without running 
over; and more, perhaps, might have ſtil] been added. From hence it 


appears ſcarce poſſible to determine by this means, the exact weight of 


a cubic inch of quickſilver, And fince by other trials I have found the 
weight of mercury to that of water, of the ſame bulk, in a ſomewhat 
leſs proportion than of 14 to 1 ; the weight of a cubic inch of quick- 
ſilver may well enough be ſuppoſed 3580 grains; and conſequently, 
when a column of quickſilver, thirty inches high, is ſuſtain'd in the 
barometer, as it frequently happens, a column of air that preſſes upon 


an inch ſquare near the ſurface of the earth, muſt weigh above fifteen . 


averdupoize pounds. | 

As 355 to 452, ſo is the area of a ſquare inſcribed in a circle, to 
that of the circle circumſcribed; whence 355. 452:: 1. 1, 2732394- 
If, therefore, the ſide of an inſcribed ſquare be an inch, that ſquare 
multiplied by another inch, gives an inch in ſolid meaſure. Thus if 
a cylinder, an inch in height, be erefted upon the circle circum- 
ſcribed; the ſolid content thereof will be 1, 2732394. Hence 1, 
and 1, 2732394, being multiplied by the weight of a cubic inch of 
any metal, you have the weight of a cubic inch, and of a cylindrical 
one that circumſcribes the ſame; whence an inch table for both is 
eafily made, by continual addition, or for any given height, if you 
multiply both thereby. 

«© The ſyphon BO, was ſealed at the end O, but open at B; the 
© bend from G to C containing mercury, and the other parts no- 
* thing but air. The diſtance from O to C was four inches, or . 
% By heating the air, the mercury ſunk to F, + lower than it ſtood 
before, and at the ſame time roſe in the other leg to H, # higher 
* than G or C. To find what height of mercury was required to 
* hinder the expanſion of the air, and continue the mercury at C, 
we need only try how much wou'd ſerve to force it back again 
* to C; and thereby retain the air in the ſpace OC, notwithſtand- 
© ing the force of the heat. I ſuppoſe it known from experience, 
*© that when a quantity of air poſſeſſes any ſpace, which we call A, 
© and the force, B, that retains it therein, be increxſed in any degree, 
© ſuppoſe it X, the ſpace A will be thereby diminiſt'd in a certain 
* quantity D, which is to the remainder M, as X to B, thus, D. M:: 
%K. B. and conſequently M. D:: B. X. This rule may be eaſily ap- 
e plied to our preſent experiment; for herein OF, . inch, is the 
* ſpace A; and the uſual preſſure of the air, equal to thirty inches of 


* mercury, added to the one inch between F and H, anſwers to B and 
R, or thirty one inches of mercury; and if a proper quantity be 
* added to reduce the air into the ſpace OC, the ſame OC, will be. 


% My and FC, be D,; whence the three quantities TY bs 


32. 3 22 31. 
« given 
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ce 4 inches more than the ordinary preſſure.” 

c A ſufficient number of exact ſurveying chains, being fix'd to a 
ce well-purged barometer, conveniently framed ; the mercury ſtanding at 
ce 30 inches and go cents; we drew it up to the firſt floor of Sarum ſteeple, 
& 1033+ inches from the pavement, when the quickſilver was ſunk 9 
ce cents; then raiſing it to the middle floor, that is, 935 inches above the 
© former, it fell 8 cents lower; and when arrived at the weather door, 
ce that is, 2313 inches ſtill higher, it ſubſided 23 cents more. The 
ce whole height was therefore 4281 + inches, and the whole difference 
de of the mercury's ſinking, 40 cents of an inch. Upon letting down 
ce the barometer to the ſame places, the quickſilver ſeverally roſe to its 
« former ſtations.” 

& At another time we uſed an inverted barometer in the like man- 
te ner; when the fluid of it roſe therein as follows. 


Inches Inches | Cent. 
10333 E 2 
At the 1968 F a S 2 39 
height nd $5 cended - =p 
4800 or the top. 6 | 40 


At a place on the great continent of Europe, but not far diſtant 
from the ocean, a learned acquaintance of mine lately obſerv'd the 
mercury in his barometer, the weather being calm and ordinary, to 
riſe ſuddenly above two inches higher than the uſual ſtandard ; which 
phenomenon was, in a few hours, followed by a prodigious and de- 
ſtructive ſtorm, that blew from off the continent. The ſame gentle- 
man obſerves, that when ſtorms here blow from the ſea, which lies 
to the ſouthward, the quickſilver ſinks conſiderably ; as hath alſo 
been obſerved in England, by an ingenious perſon, who lives near two 


leagues from the ſea. One whom I bred up to chymiſtry, was a few- 


days ſince, ſurprized, to find the mercury in his barometer at Oxford, 
ſink on a ſudden greatly, while the weather continued fair and warm. 
The day, in four or five hours after, was overcaſt, and there happen'd 
a dreadful ſtorm of rain, lightning, and thunder; with ſuch a ſtrong 
whirlwind as had ſcarce ever been remembred in that city. 


In a letter from Mr. Locke. © The deepeſt gruffs or pits I could hear 


ce of at Minedeep, were about 30 fathom, but the deſcent into them 
ce is ſo exceeding difficult, dangerous, and impracticable to a ſtranger, 
ce that I durſt not then attempt to go down with a barometer ; for they 
cc are not ſunk like wells perpendicularly, but as the cranes of the 


& rocks happen to run. The conſtant method is, to ſwing down by a 
ce rope placed under the arm, and elamber along by applying both 
| ce feet 


of the Arr. 


e feet and hands to the ſides of the narrow paſſage. When damps Nart.Hisr, 


49 


ce happen herein, if the miners cannot get out, they ſoon faint and die: 


ce but if they be ſeaſonably drawn up, a hole being dug in the 
cc ground, their faces are placed therein, and covered cloſe up with 
cc turfs; which is the ſureſt method they have hitherto found to re- 
ce cover them. After the uſe of fire in their pits, they find it very 
cc dangerous to deſcend, as long as any heat remains in the clefts of 
&« the rocks. Air is couvey'd into them thro' a little paſſage that 
ce runs along the ſides from the top; where they ſet up ſome turfs 
cc on the lee ſide of the hole to catch and force it down, Theſe turfs 
ce being removed to the windy ſide, or laid over the mouth of the 
ce hole, the miners below preſently want breath, are indiſpoſed, and 
ce faint: and if ſweet flowers chance to be there, they immediately 
<« loſe their fragrancy, and ſtink like carrion. Being unable at this 
© time, to make auy experiment with the barometer in theſe gruffs, 
ce carried it to the top of a high hill adjoining ; when the mercury, 
© which below ſtood at 295 inches, was now ſunk to 284 inches. In 
ce aſcending and deſcending, I found the quickſilver to fall and riſe 
ce proportionably to the height where I ſtood. But at my return to 
ce the foot of the hill, it wanted , inch of the ſtation it there had 
ce before; which I impute to the rarifaction of the air remaining in 
“the upper part of the tube.“ 

The king was lately pleaſed to tell me, that taking water from 
Whitehall, to fail towards the river's mouth, in exceeding fine weather ; 
upon which being congratulated by the courtiers, his majeſty bid them 
prepare for a ſtorm; which, in a few hours, happen'd accordingly ; 
and drove vehemently upon the yatch for ſeveral leagues together. 
The king, before he went on board, had privately obſerved the 
mercury in a good barometer, to fink very remarkably. 

ce Since the water in pumps, and the external air, mutually balance 
ce each other, they muſt have the lame weight; whence if the height 
« whereto water riſes in any part of the world be known, by what 
ce weight of the incumbent air that part is preſſed, will be known 
et alſo; and therefore, the places by the ſea ſide are preſſed by the 
« weight of the whole iacumbent atmoſphere, as much as they wou'd 
ce by a column of water 31 feet 2 in:hes high; thoſe that riſe ten 
« fathom above the former, as much as if they ſuftain'd one of 31 feet, 
« t ich; and thoſe that lie 500 fachom higher than the ſea, are 
* preſſed as by a columa of water of 26 feet, 11 inches, &c. Hence 
« it appears, that the air which ſtands above the level of the ſea, is 
ce equal in weight to water 31 feet, 2 inches high : but becaule air is 
e lighter upon places above that level, and therefore preſſes not all 
« the points of the earth equally ; and being alſo of different weights 
ce in different places, there is no certain rule to determine the exact 
ce quantity of air, whereby, one with another, all the parts of the world 
<« are preſſed. This, however, may be tolerably done in a conjectural 

Vor. III. | H « way; 
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Nar. His r. way; for example, by ſuppoſing, that if all the parts of the earth 
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ce were equally preſſed with air, twou'd be the ſame as if they ſup- 
te ported water to the height of 31 feet; and 'tis certain we cannot 
c err half a foot in this ſuppoſition. But we have ſeen, that the air, 
eat the height of 500 fathoms above the ſurface. of the ſea, is equal 
„ in weight, to water 26 feet, 11 inches high; and conſequently, the 
de air, from the ſurface of the fea to that height, weighs as much as 
«© water of 4 feet and an inch high; that is, near a ſeventh of the 
& whole height; wheace 'tis plain, that the air between the ſea and 
ce the ſame height, is nearly a ſeventh part of the whole atmoſphere. 

« *Tis known alſo, that the vapours collected in the air, weigh, 
*- when moſt numerous, no more than water of a foot and eight inches 
* high; fince that additional height of water will balance them in 
© pumps: ſo that were all the vapours that hang over a whole 
ce country to deſcend in rain, they would only make that quantity of 
« water; for if more happens to fall, it's owing to the winds driving 
the vapours thither from other parts. Hence, likewiſe, it appears, 
that if the whole atmoſphere was preſſed againſt the ſurface of the 
earth, by a force applied to its upper ſurface, and thereby reduced 
© to the denſity of water, *twou'd then be no more than 31 feet in 
© height. The atmoſphere, therefore, in its free ſtate, may be con- 
« ſider'd as if it had once been water, covering the earth, to the 
height of 31 feet; but afterwards exceedingly rarified, expanded, 
«and converted into what we call air; tho", in fact, it poſſeſſes a 
larger ſpace, but has not a greater weight than water of the height 
© of 31 feet. Now, tis exceeding eaſy to compute, what quantity of 
« water wou'd every way ſurround the earth to that height; which 
cc gives the whole weight of the air. For, ſiuce a cubic foot of water 
&« weighs 72 pounds, a priſm thereof, (to uſe that for the ſector of a 
te ſphere) whoſe baſe is a foot ſquare, and height 31 feet, will weigh 
“ 2232 pounds; and ſince the ſurface of the earth contains 


4 3511.420000.000000 ſquare feet, the product of theſe two ſums, 


Pig. 4+ 


«-which is $.283889.4.40000.000000 pounds, gives the quantity of wa- 
cc ter, and conſequently the quantity of air required.“ 

4 To render the weight of the air ſenſible, I cauſed a very light, 
tte glaſs bubble, AB, to be blown retort-faſhion, about the bigneſs of 
ce acommon ball, with the aperture B, capable only of admitting an 
cc hair; and finding, by a very tender balance, its weight to be 783 
ce grains when cold; I heated it, and placed it again in the ſcale upon 
ce its end B, when it ſcarce weigh'd 78 grains; then plunging its 
« orifice into water, Whilſt the glaſs cool'd, and the contain'd air 
*. condenſed ; as much water enter'd into it, as air had been forced out 
© by the heat. Coming now to weigh the bubble again, I found it had 
«© gain'd 724 grains; whence I ſuppoſed the air expelPd by the heat, 
* was to the water that came in its place, as £ to 724, or as 1 to 
*< 145 3 and tho this cannot. hence. be determin'd with. exa&neſs, yet, 

at 


of the Air. 8 1 
«-at leaſt, the experiment ſhews the weight of the air to be ſenſible.” Nr. His v. 
M. Paſchal. | —— 
A thin large bladder, wherein remained only a third of the air, To fd the 
*twas capable of containing, being firmly tied at the neck, ſuſpended _— 
thereat, and fixed, by its lower end, to a fourteen pound weight that x,periment r. 
reſted on the floor, but ſo, that the ſtrings employed being well ſtretch- 
ed before hand, would, if contracted even leſs than the quarter of an 
inch, draw up the ſame; we placed fire at ſome diſtance therefrom, 
by means whereof the air expanded, ſwell'd the bladder, ſhortened the 
whole ſtring, raiſed the weight, and made it ſwing like a pendulum. 
We attempted twice or thrice to repeat the experiment with a quar- 
ter of a hundred weight, and a large bladder, but did not ſucceed ; the 
bladder either 1oon leaking or burſting ; tho' we proceeded ſo far, in 
one of theſe trials, as to gain hopes of thus ſuſtaining a large weight. 
In order to find whether the particles of the air would fink into a gyperiment'2; 
liquor expoled to its natural preſſure, we ſtrewed copper filings over | 
the bottom of a cylindrical vial, and poured thereon an urinous ſpi- 
rit to a conſiderable height; covering the ſurface of the liquor with 
oil of almonds, to the thickneſs of the fifth of an inch ; when the 
| vial was cloſe ſtopped up, and left in a quiet place for ſeveral days: 
| during which the urinous ſpirit firſt ſlowly acquired, and then as flowly 
loſt a blue tinfture. When this colour was almoſt gone, we unſto 
ped the vial, and kept it ſo for a minute, and then cloſed it again; 
when the upper part of the {ſpirit began to be tinged blue, and with- 
in an hour after, tho' the veſſel during that time was ſtopp?d, a sky 
colour reach'd to the lower part of the fluid, and which, at preſent, 
is wholly blue; the oil at the top remaining clear. 

The beſt informations, I could any ways gain, have inclined me to e heat and 
think, that the common ſchool-dottrine about the limits and temper colaneſs of the 
of three regions in the air, however plauſible, wants a juſt foundati- r. 
on. A phyſician, who lately came from Morocco, told me, that, not- 

. withſtanding the exceſſive heat in the day- time, the nights and the air 
upon the mountains, were there exceeding cold. Another gentleman, 
who made ſome ſtay at Guinea, aſſured me, tho' the heat of the cli- 
mate be prodigious, he frequently, about four a clock in the morn- 
ing, was ready to ſhake with cold, in his hammock, for an hour toge- 
ther. A learned perſon, who lived at Jamaica, informed me, that, ly- 

1 ing in his hammock, three or four feet from the ground, with ma- 

ny clothes underneath, but few to cover him, he felt it cold below, 
and hot above. *Tis obvious, that the heat of our air in ſummer has 
conſiderable effects on liquors, and the fluids of animals and vegetables; 
but that it ſhou'd, in the ſhade, ſenſibly rarify and expand ſo com- 
pact a body as glaſs, ſeems almoſt incredible; yet this effect appears 
probable from glaſſes well fitted with ground ſtopples of the ſame 
material, which are eaſily open'd in the colder ſeaſons; but in the 
hot ones, I have found the ſtrength of a man inſufficient for that pur- 
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Ur Hist. poſe; ſo that I have been frequently obliged to plunge the necks of 
i Fich vials in cold water, that the glais might ſhrink, and allow the ſtop- 


ples to be disjom'd. | 

The effects of the ſummer's heat, tho* uſually attributed to the 
bare warmth of the air, and the agitations thereby produced in. our 
bodies, may, perhaps, ſometimes proceed from the effluvia it excites 
in unregarded ſubſtances, To illuſtrate and confirm this aſſertion, I 
might alledge the placing of a large piece of fine amber, on a ſummer's 
day, when the ſun was a conſiderable height above the horizon, in the 
ſhaded part of a window, and there permitting it to remain for ſome 
time, I could find no ſigns of an attractive power therein; but upon 
removing it to a part of the ſame window whereto the ſun's rays 
had free acceſs, it preſently: emitted effluvia, and readily attracted thoſe 
lighter bodies it would not ſtir before: but this faculty it ſoon loft, 
by. placing it again in the ſhaded part of the window. 

The governor of Hudſon's Bay inform'd me, that when the ſailors 
come within a certain diſtance of floating iſlands of ice, and the wind 
blows therefrom towards the ſhip, they know, by the greater de- 

ree of cold they feel, that ſuch ice lies to the windward of them ; and 
ometimes before *tis viſible, or whilſt *tis diſtant about fifteen miles 
from the ſhip. The wind, he obſerved, at ſuch times, uſually brings 
a fogalong with it ;. which, he ſuppoſed, comes from the ice. The 
ſame gentleman ſaid, that where he winter'd in Hudſons Bay, the ri- 
vers began to freeze about the beginning of November, and were ſeldom 
free from ice till towards the latter end of May; tho' Charleton Iſland, 
lying at the bottom of the bay, has nearly the ſame latitude with 
London. It ſeems they are here obliged, in the winter ſeaſon, to dig- 
ſix feet deep in ice, to come at the unfrozen water of the rivers. 
Brandy frequently freezes in this country; when a fourth of it is turn'd 


to ice, whilſt the unfrozen part remains exceeding _— and hery.. 
er 


The ice, which here floats on the ſea, is freſh, and ſerves, when 
thawed, for common water. Laftly, my relator added, that they often 
find large quantities of the liquor in cavities of the floating maſſes, made 
by the action of the ſun thereon. A learned traveller often obſer- 
ved, during his aboad upon the Pyrenean mountains, that the air at 
the top thereof was very hot, tho' within a few hours after they 
would be covered with ſnow ; and that too in the ſummer ſeaſon. A 
phyſician declared to me, that the winds he felt at Morocco almoſt 
ſtifled him, and ſeemed like ſteams coming from the mouth of an oven. 
The Ruſſian emperor's phyſician declared to me, that at Archangel, a 
northerly wind, coming from the fea, in the winter ſeaſon, produces 
a thaw ; but: that a north-eaſt wind increaſes the froſt ; and on the 
contrary, that a ſoutherly wind, which blows over, perhaps, a thou- 
fand miles of frozen land, rather augments, than diminiſhes the ſame. 

An inquiſitive perſon, who had alſo viſited the Pyreneans, declared, 
that both he and. his company had ſometimes obſeryed, from the 
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of the Air. 


lower ground, whilſt they enjoy'd fair weather above; but when it 
thunder'd, they ſaw the lightning iſſue out of thoſe clouds, and ſhoot 
upwards, as we generally obſerve it to do downwards. 

Dr. Stubbs informed me, that he uſually found at Jamaica, the water 
in a bolt-head, two feet and a half long, roſe in the neck, about the 
ſame time of the day, that is between ſeven and eight a clock in the 
morning, + inch; the heat at that time, by reaſon of the winds, be- 
ing very ſupportable; that when the ſun had paſſed the meridian, 
the water gradually ſubſided till the ſame time next morning; and 
that tho* the glaſs ſtood naked and unſtopped in a ſouth window, 
whereto the freſh winds had a free acceſs, the water therein did nor 
ſenſibly decreale in eight or ten months time. A careful obſerver, who 
frequented Sumatra, told me, he had never found ice or ſnow, but great 
133 of hail, in that torrid climate. The iſland Ceylon lies near 
the middle of the torrid Zone; yet one who paſſed many years upon 
it, aſſured me, that on hills there, where the height might be gain'd 
in half an hour, the temper of the air, as to heat and cold, is ſo un- 
equal, that tho' it were vehemently hot at the bottom, he found the 
cold gradually increaſe as he aſcended, till it became exceſſive at the 
top. In the inland part of the ſame iſland, captain Knox inform'd me, 
that during the eighteen years he ſpent there, he never obſerved any ice 
or ſnow, only a ſmall kind of meteor betwixt dew and hoar-froſt, which 
ſometimes, in the winter mornings, appeared very oddly ; but ſoon va- 
niſhed. Hail, he never ſaw there but once, and then the inhabitants 
were ſurprized at the novelty. It. was large, as a black cherry, not 
very round, and ſeem'd to have its corners melted ; upon biting, he 
found it hard and cold, like European hail, but it melted upon the 
ground, in an inſtant, 

© The winter in Suaquena would be thought exceeding hot, but in 
ce ſummer, the body is then excoriated ; hard [adian wax is melted, tho 
& locked up in cabinets, and the ſhoes of the feet are ſear'd by heat, as 
cc jt were, with a red hot iron. The higher you aſcend up the moun- 
cc tains of e/thiopia, from the red ſea, the more temperate is the air 
© fo that, at length, the ſummer heats are as mild here as in Portugal. 
& Nay, there are ſome mountainous places in this country, wherein 
cc the cold is more violent than the heat; tho' there falls no ſnow 
cc in theſe parts, only a ſmall kind of hail, ſometimes, which reſem- 
ce bles it.” Ludol. Hiſt. AÆHthiop. | 

The Emoliſh conſul at Tripoli, in Barbary, inform'd me, that where the 
wind, in the ſummer, blows over the great ſandy deſerts there, both 
that and the ſand that is brought along with it, are felt as hot as the 
ſeams from an heated oven. | | 

A gentleman, employed in the French colony, on the coaſt of Arie, 


told me, that near the iſland of St. Louis, when, at a certain W 
0 


higher parts thereof, thick clouds ſurrounding the hill, at a conſide- Nr. Hist. 
rable diſtance below them; which produced florms of rain, on the 
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Nat. Hisr. of the year, the hot winds blow from the continent, the ſand on the 
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ſhore is ſo ſcorching hot, as thro' their ſhoes to burn the feet of thoſe 
who ſlowly walk thereon; at which times the air ſeem'd to him hot 
and heavy, as if it came from an oven: and when the wind, he ſaid, 
blew thither from a certain wood, wherein many elephants and other 
wild beaſts lay dead; the air, by the effluvia of their carcaſes, became 
intolerably fetid. 

© On the top of mount Ida ſtands a little chappel, made 
ce up of looſe ſtones, which, notwithſtanding the great height of 
© the place, are, ſome of them, now and then blown down by high 
ce winds. The air in the hotteſt part of ſummer is here exceeding 
ce cold, tho? not a breath of wind be ſtirring ; the hills are therefore 
ce uninhabited both winter and ſummer; for the ſhepherds lie in 
ce the vales by night, where the ſummers are violent hot, whilſt the 
© top of the mountain is cover'd with ſnow.” Bellonius. 

“ In my aſcent to the top of mount Venus, the air proved very 
clear during the whole day; but when I was got up, I ſaw clouds 
under me about the middle of the mountain, which intercepted my 
view of the valleys. Coming down in the evening, I found much 
rain had that day fal'n below; tho' nothing like it had happen'd 
above. twas in ſummer I went up, yet perceived no great difference 
in the air all the time, as to heat and cold. Bartholin relates the 
ſame of the Alps.” Zabarell. de region. ac ris. 

A phyſician told me, he ſaw mount Atlas from Morocco, cover'd with 
ſnow in the heat of ſummer. And the like hath been ſeverally affirm'd 
to me, by travellers, of the Alps, where the wind has been found ex- 
ceeding ſharp; of the pike of Teneriff, of mountains in Barbary, in the 
os Ceylon, and of Congo; tho' ſnow be a ſtranger to the valleys hereto 
adjoining. | 

3 midſummer 1688, I placed a thermometer in a cave, where the 
ſpirit ſtood half a ſmall diviſion above temperate ; whilſt another in a 
common room was riſen to hot: in the chriſtmas following, the ſame 
glaſſes being ſet in their reſpective places, that in the cave ſtood as 
before, but that in the room, at froſt. The cave was cut ſtrait into 
the bottom of a clift, fronting the ſea, to the depth of 130 feet, 
with 80 feet of earth above it. 

I am inform'd by two gentlemen of the province of new Hanpſhire in 
New-England, that both the coldeſt wind of that country in the win- 
ter, aud the hotteſt in the ſummer, is the north-weſt ; which they 
aſcribed to the large tract of continent, and the large woods that 


cc 
cc 
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cc 


lie to that point of the compaſs; for theſe woods, they ſaid, 


are laden with ſnow in the winter; and in ſummer, the cloſe 
air of the vallies, and the thick exhalations wherewith it is 
loaded, conceive an intenſe heat, and often breathe in a ſudden guſt 
like the ſuffocating ſteam of afurnace. 
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«© On one fide of the mountaius of Bavaria tis winter, and on the Nart.Hisr. 
« other ſummer, at the ſame time; fo that while this ſide is parch's wW x 


ce with heat, that lies buried in ſnow,” Balbin. Hiſt. Bohem. 

A gentleman, who had frequently deſcended into the gold mines 
at Cremmitz. in Hungary, told me, that in his aſcent out of one, 
which was an hundred feet deep, he obſerved the air about the 
middle to grow ſenſibly warm, and ſo to continue while he was drawn 
many feet higher ; when at length it became cold again. This heat 
he ſuſpected might proceed from ſome mineral region thro' which he 
paſſed ; for he there found himſelf ſurrounded by a vein of native 
vitriol of different colours, and. ſoft. in the pit, tho' it ſoon harden d 
in the open air. 

An experienced perſon, who had ſometimes croſſed the line, acquaint- 
ed me, that the method of cooling liquors on board their ſhip, ſo as to 
make them potable in ſultry climates, was to wrap up the bottle where- 
in it was contain'd, in a coarſe linen cloth dipp'd in ſea-water, and 
thus expoſe it, in a proper place, to the wind; which wou'd ſoon 
reduce it to the ſtate deſired: but if the bottle, ſaid he, be taken 
away too ſoon, as it ſometimes happen'd with us, we found, ſo much 
of the liquor as lay near the ſides thereof grown cool, while the more 
central parts continued hot. 

The Czar's chief phyſician inform'd me, that in the year 1664, many 
large tracts of dry land were ſet on fire, and milerably waſted, by the 
heat of the ſun. The like, in particular, he faid, happen'd the laſt 
year at Bearbaven in Norway, where leveral wood-houſes were alſo con- 
ſumed. This was confirm'd to him by the governor of the place; 
and he himſelf ſaw the country cover'd with new graſs, in the room 
of what was thus deſtroy'd. A learned traveller declared to me, that 


the inhabitants of Mozambique, judged the hotteſt part of the known 


world, had ſhewn him teveral houles which were there fired by the fole 
force of the ſun. Their houles, indeed, are built with ſtone, wherein 
is mixed ſomething like to Sulphur vioum; but I my ſelf, ſays he, have 
often ſeen the hollows of ſtones ſo heated by the ſun, that musket 
bullets expoled to its direct rays therein, were by that means alone 
ſoon melted. He added, that great part of the heat of Mozambique, 
is owing to the foil, which is exceeding bare, and conſiſts of white 
{and, neither ſhaded with trees, nor cover'd with graſs. Another tra- 
veller, who had been here, aſſured me, the heat of the ground was fo 
violent, that he was obliged to keep in conſtant motion, to avoid 
buruing the ſoles of his feet, 


ce Bridges of ſnow have been obſerved upon the Pyreneans, to reach 


cc from one rock to another, and to give paſſage to the torrents under- 
cc neath them. My friend ſaw one, which thus ſerves for two ſtreams; 
« it was 29 furlongs in length, and as much in breadth at the top. 
© Theſe bridges ſeem ſtrong enough to allow a paſſage for canon. 
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< The cold was ſo exceſſive in the year 753, that it froze the Fuxine 
& ſea an hundred miles in length, as well as the neighbouring ocean, 
& to the depth of 30 cubits; this happen'd too at the beginning of 
ce autumn.“ Journal de Savans. 

In Guinea, as 1 am imorm'd by one who lived there, they keep their 
water cool, by burying it over-night in long earthen jars, a little 
below the ſurface of the earth. By this means it becomes potable, 
with ſome tolerable coolneſs, from early in the morning, till about 
ten a clock, when it grows nauſeouſly hot. But in the fields, they 
do this as well by letting their water hang all night in calibaſhes upon 
the trees; eſpecially white the wind comes at them. 

© We made three degrees of cold, viz. within doors, in the woods, 
ce and in the open air upon the ice. The latter was ſometimes into- 
c lerable; no cloaths were proof againſt it; no motion could reſiſt it: 
& twou'd freeze the hair on our eye-lids, and thereby deprive us of 
<« ſight ; and wou'd, I am perſuaded, have ſtifled a man in a very few 
* hours time. Our faces, or other naked part, would be daily frozen 
& in the woods; tho? here the cold was leſs mortifying than on the 
& ice. Two thirds of our houſe were cover'd, on the outſide, with 
* ſnow, and the infide hung with ificles. Our bed-cloaths would be 
© cover'd with an hoar-froſt, tho' they ſtood near the fire. The cook's 
ce tubs, which were within a yard of the fire, and all day long ſup- 
& plied with melted ſnow, wou'd, while he flept but a ſingle watch, 
ce be ſtrongly frozen to the very bottoms; he was therefore obliged 
ce to water his meat in a braſs kettle, placed cloſe by the fire, where 
© I have often found the ſide of the vetſel oppoſite thereto ver 
e warm, Whilſt the other was frozen an inch deep. The ſurgeon's 
« ſyrups, &c. notwithſtanding his utmoſt care to preſerve them, were 
cc all frozen; and our vinegar, oil, and fack, that ſtood in the houſe, 
cc ſhared the ſame fate. Both the ſea and ground continued froze till 
& June. Captain James. 

A gentleman, who aſcended the higheſt of the Pyreneans, call'd Pic 
de Midi, about the beginning of September, when the north fide thereof 
was coyer'd with ſnow, told me, that both he and his companions found 
the air very temperate on that part of the top where the ſun did not 
come; but where that had free acceſs, twas exceeding hot, and 
became offenſive thro” a tent of oil'd-cloth, which they pitch'd there. 
Sometimes, alſo, they felt a cool wind on the top, bur a much colder 
at the bottom. This hill may be ſeen from Montauban, that is, 27 
leagues. | 

A phyſician aſſured me, that at Morocco he found ſome roſin of jalap, 
which he carried thither from England, melted by the heat of the air; 
and that it continued impulverable whilſt he remain'd in that couutry; 
but that upon returning to Tangier, it became pulverable again. 

From the Relatione della Provincia di Malavar. © Summer and Winter 
© ſeem to meet in cape Comorino. Towards night, at any diſtance _ 
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« the cape either way, the weather and ſeaſons are found very diffe- Nat. His r. 
cc reut, and even contrary : ſo that a perſon failing on this fide from 


&« October to April, has ſummer ; and cannot in all that time double the 
te cape, by reaſon he there meets the winter. This the good father 
ce who officiates in the churches of the cape finds by experience; and 
&« yet the diſtance between em is not above 2 or 3 miles. 

An eminent virtuoſo, who, at Tirol, deſcended into a mine 1800 feet 
deep, declared to me, that he did not find he paſſed thro' one hot 
region all the way ; that at the bottom he breathed very freely, by 
means of the air- ſhafts; and that the air there was very temperate as to 
heat and cold, tho' it was now the ſummer ſeaſon. Another perſon well 
verſed in mines, acquainted me, that the deepeſt he had been in, was 
a tin one of about 400 feet; which in the ſummer ſeaſon he found 
very cold at the bottom, and the greateſt part of the way down, with- 
out paſſiug thro' any hot region; that the cold became perceptible 
within two fathom of the pit's mouth as he deſcended ; and that both 
in this and many other mines, he had found a ſenſible coldneſs, before 
he was got a yard below that ſolid earth, whereto the roots of vege- 
tables ſeldom reach. 

From a particular relation of ſeveral merchants, who together aſ- 
cended the pike of Teneriff, we learn, that in their ſecond days journey, 
when they were aſcended about a mile, they found it exceſſive hot; 
till they arrived at the foot of the pike, where it was wonderfully 
cold, tho' in the month of Auguſt ; eſpecially after ſun-ſet, when it 
began to blow violently. In their paſſage from hence to the top they 
found no conſiderable alteration in the air, and very little — but 
being arrived there, the wind was very impetuous. Mr. Sydenham told 
me, that aſcending the pike of Teneriff on the ſouth ſide, he found no 
ſow, tho' on the north ſide there was much; that on the upper part 
he felt no wind; and that it was violently cold at the top. 

To what depth will the ground and water freeze in hard winters? 

Is the ice of Muſcovy conſiderably harder than that of England? 

Will water ſpirted into the air, freeze before it falls to the ground? 

Will brandy, ſack, &c. freeze in Ruſſia? Or are the inſtruments made 
of iron aud ſteel, much more brittle there than here? 

How ſtands it as to the cracking of the timber in wooden houſes ? 
And what are the cauſes thereof ? 

How may fleſh, fiſh, herbs, eggs, &c. be preſerved in hard weather ? 

How are thole to be cured, who have any part of their body 
frozen ? 

What are the ſymptoms of being froze to death? 

A learned traveller aſſured me, that from an elevated place on the 


Queries for 
ullia. 


The air con- 


coaſt of Genoa, he had frequently, both morning and evening, difcern'd far d with re- 
the iſland Corſica ; but cou'd never gain fight thereof when the ſun was gerd ro light] 


near the meridian, let the air be ever ſo clear. 
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Nar.Hisr. King Charles II. did me the honour to acquaint me, that he once, 
from the beach near Dover, diſcover'd a new and uneven coaſt, in the 
edge of the horizon, on the other ſide the ſea; whereat his majeſty, 
as well as the duke of Tork, and the courtiers preſent, were ſur- 
riz'd ; but having gazed a while thereon, it gradually diſappear'd, as 
if it had ſunk into the ocean, whence it ſeem'd to have ſprung. This phe- 
nomenon I accounted for to his majeſty, from ſubterraneous ſteams in 
the air, interpoſing between the coaſt of France and Dover, and cauſing an 
extraordinary refraction in the air; by means whereof the French coaft 
was elevated to the eye, and ſo continued while that refraction laſted ; 
but when the vapours were either raiſed too high, diſſipated by the ſun, 
or diſperſed by the winds, the refraction ceaſed, and the object became 
inviſible. This hypotheſis J illuſtrated by the familiar experiment of 
a guinea and a baſon of water; for that, or any other proper object, 
placed in the bottom of an empty baſon, and render'd inviſible by the 
interpoſition of the edge of the veſſel, between that and the eye; it 
water be poured into the veſſel, the guinea will then be raiſed to ſight, 
tho' the eye remain unmoy'd. The duke of York was alſo pleaſed to 
ſay, that being near the borders of Scotland one 8 in dull wea- 
ther, and ſeeing the sky very red, he foretold a rainy day; but ſome 
of the Scotch nobility hence obſerved to his highneſs, that ſuch a phe- 
nomenon in that country promiſed a fair one; aud the event confirm'd 
it. And this obſervation, as I am inform'd by a nobleman of Scotland, 
commonly holds true, under due limitation; for that tho? when the 
redneſs appears near the ground, with narrow ſtreaks of that colour 
in an intenſe degree, it ſignifies bad weather; yet if the morning bluſh 
be elevated in the sky, and the wind fit eaſterly, the day proves, 
generally, fair. 

made ſome obſervations upon the riſing and ſetting of the ſun, 
te by means of very exact running glaſſes; for our clock and watch 
« were both ſo frozen, tho* conſtantly kept wrapt up in cloaths, and 
& placed in a cheſt, by the fire-fide, that they wou'd not move. I 
te compared my obſervations made by theſe glaſſes, with the ſtars 
e coming to the meridian ; aud thus found the fun roſe 20 minutes 
e too ſoon, and ſet as much too late; which proceeded from the re- 
“ fraction of the air, 

& One evening in March, the moon roſe, in a very long oval, along 
© the horizon. The weather continued extreme to the 15th of April, 
« when our ſpring was frozen harder than it had been before in that 
year. When the ſun ſhone with the greateſt pry of air imagin- 
te able, we cou'd not gain fight of a ſmall iſland four leagues diſtant 
« from us; but when the weather proved miſty, *twas frequently 
« viſible, even from the loweſt ground. I took its height inftrumen- 
« tally from the ſea-ſide, and found it 34 minutes, when the ſun was 
© elevated 28 degrees. This ſhews how great a refraQ1on here is; 
« by means whereof I have found the land raiſed to the fight, ow 
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« the ſun had riſen perfectly round. 7, 6. I obſerved the lati- 
cc tude exactly, when the weather was very —_— and found it 51, 52. 
« This difference proceeded from a great refraction. Jan. 21. The ſun 
&« roſe in an oval figure along the horizon. Others ſaw it beſides my 
ce (elf, and we all agreed *twas twice as long as broad; but as it gra- 
ce dually mounted higher, we found it recover its roundneſs. Capt. James. 

& In Poland, near Warſaw, at the beginning of June 1670, we had very 
« clear, but extremely cold weather ; and for two days together obſerved 
te the ſun and two Parhelia, from about ten to twelve a clock; the air 
« being perfectly ſerene, and icy ſpangles viſible therein, like atoms in a 
“ ſun beam. And as in common froſty weather, any ſmooth metalline 
ce inſtruments, brought from the open air into a warm room, will 
ce exhibit firſt a dulneſs, and then drops of water; ſo at this time 
© there would immediately appear thereon ſomething reſembling an 
ce hoar-froſt. Returning from Warſaw in the ſame monthy I ſaw in a 
ce clear horizon, the ſun riſe with a large pillar over it, coloured like 
te the rain- bow; andI remember M. Hevelius told me, he once obſerved 
ce it to ſet in the ſame manner.“ * | 

A chymiſt, who paſſed the Alps with a gentleman of my acquaint- 
ance, informed me, that being there at the top of a forked mountain, 
they obſerved the valley between it almoſt cover'd with a thick thunder 
cloud, whilſt the weather on both the tops continued fair; and in that 
cloud the lightning, which ſeem'd to lie deep, and ſhone quite thro? 
it, like a Ms fiſh moving ſwiftly backwards and forwards in muddy 
water. I my ſelf, indeed, remember, that paſſing the Alps, at a 
lower part than that juſt mention'd, tho' the weather was fair, and 
the sky at the top of our mountain clear, yet we ſaw dark clouds far 
below us, thro' part whereof we afterwards deſcended; when they 
ſeem'd to differ little from a thick fog; and after we had paſſed them, 
we found the weather fair at the bottom. | 

A curious nobleman, who had long reſided at Naples, aſſured me, 
that after many fruitleſs attempts to ſee the famous apparitions in the 
Sicilian ſtreight, he at length, early in the morning, thought he perceived 
two fteeples in a neighbouring town, where he knew there was but 
one. And taking the opportunity of the next fair morning to renew 
his proſpect; he was ſurprized to find a new town beyond that, 
where he before had ſeen two ſteeples, immenſly greater than the 
known one; and furniſh'd with walls, towers, churches, cc. This was 
alſo beheld, with ſurprize, by a phyſician who was with him. The 
colours, however, were, he ſaid, nothing near ſo lively as the figures; 
being chiefly dim, and intermix'd with red. Nor did the ſpectacle 


* Mr. Lowthorp firſt contrived an appa- | AndMrHeuksbee afterwards,by the direction 
ratus ſenſibly to demonſtrate the refrattion | of Dr. Haley, made an inſtrument to de- 
of the air ; which till then had only been | termine this matter with more certainty. 
perceiv'd by the nice diviſions of aſtrono- See Hauksb, Experim. p. 225230. 
mical inſtruments. See Philoſ.Tranſ.N®.257. * 
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Nar.Hisr. continue long; for when the ſun's rays became more direct and ſtrong, 
WY thbey ſoon confounded this airy phantom, or mock- city. 

« Moiſt vapours are not the only cauſe or ſign of the air's opacity ; 
4c for that dry blighting eaſt-wind, call'd by the husbandmen a red 
« wind, renders it at a diſtance thick and bluiſh. This is the wind 
« which for the two laſt years has proved ſo pernicious to all ſorts of 
&« trees, as not only to blaſt the fruit, but the very leaves thereof in 
cc the tender.” That the air is ſometimes clear and tranſparent, and 
at others darken'd and clogg'd by terreftrial ſteams, need not be 
ſaid; but there are other phenomena of that fluid, depending upon 
its denſity, tranſparency, &c. which paſs unobſerved by the vulgar, 
and require skill in the doctrine of refraction to underſtand ; . on 
which, therefore, I ſhall not now infiſt. There are alſo others no leſs 
worthy of our notice. By comparing the different accounts of eminent 
authors, as to the number of the fixt ſtars, with ſome obſervations of 
my own; I was induced to ſuſpe& the ſeveral conſtitutions of the 
air might occaſion ſome variations herein. And, upon enquiry, I 
learnt, that celeſtial obſervations are moſt ſucceſsfully made, where 
the air is pureſt ; but particularly, [ ſuſpetted, that intenſe cold, by 
precipitating the vapours of the air, wou'd render it fit for this pur- 
poſe. To confirm this conjecture, an ingenious phyſician told me, 
that travelling one night in Ryfia, whilſt the weather was exceſſive 

cold, both he and his fellow-travellers ftopp'd, to contemplate the 
unuſual brightneſs, and immenſe number of the ſtars, beyond what 
they had ever till then beheld. 
Charlton Iſland, January 30 and 31. In the beginning of the night, 
« there appear'd more ftars by two thirds than ever I ſaw before. 
« The cloud in cancer was full of ſmall ſtars; and a great many ap- 
& pear'd among the Pleiades. About ten a clock the moon rofe, when 
& a quarter of them became inviſible. The wind, for the greateft 
« part of this month, has ſtood northerly, and blown very cold.” 
Captain James. | 

The Ruſſian emperor's phyſician aſſured me, that one night, when 
*twas prodigiouſly cold and clear, he obſerved more ſtars than ever 
he had ſeen in England, or the neighbouring parts of Europe; particu- 
larly ſeveral about the Pleiades, and abundance of new ones in other 

arts of the sky ; and that they appear'd by far more bright and 

utiful than uſual. Thoſe who travelld with him, he ſaid, alſo 
made the ſame obſervation. 

© On the 29¹ of November, paſt 11 at night, I ſaw a light in the 
te north-eaſt, along the horizon, like the day break; when looking due 
4c north, I beheld ſeveral ftreaks of light, reſembling the tail of a 
„ blazing ftar, that all pointed north and ſouth ; one whereof was 
ee longer than what we ſaw the laſt year, for it reach'd from the 
* horizon to the zenith; paſſing between Charles's wain, and the north 
« ſtar. The ſmall ones ſometimes difappear'd, and others oof 6 
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« ſame magnitude appeared in their places, but all near the great one; 
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& two of them ſeemed to come from the two guards in Charles 


& wain, and when theſe vaniſhed, others arole more to the ſouth. 
«© This light extended from W. N. W. to E. N. E. About the 
ce time of the laſt new moon ſuch another phenomenon was ſeen by 
ce the lord Belearus, as he came, by night, from St. Andrews ; by the 
ce ſailors of the yatch at Leith, and by ſome perſons in this town. And 
«© tho' the sky was not then clear, yet it gave a light ſufficient to 
© read by. It began, they told me, about ſeven, and continued till 
© nine. Theſe phenomena are ſurprizing to us who are ſtrangers here, 
ce but the natives ſay, they frequently happen.” * This account came 
from his royal highneſs the duke of York, then high commiſſioner in 
Scotland. | 

The generality of men are ſo accuſtomed to judge of things by their 
ſenſes, that becauſe the air is inviſible, they aſcribe, but little to it, and 
think it but one remove from nothing. And this fluid is even by the 
ſchool-men; conſider'd only as a receptacle of viſible bodies, without ex- 
erting any action upon them, unleſs by its manifeſt qualities, heat and 
moiſture ; tho' for my part, I allow it other faculties, aud among 
them, ſuch as are generative, maturative, and corruptive; and that 
too in reſpe& not only of animals and bodies of a light texture, but 
even of ſalts and minerals. An intelligent perſon, who had often ſail- 
ed from Europe to the Eaſt-indies, told me, they included their thick 
Cheſhire cheeles in proper leaden boxes, and by that means preſerv'd 
them ſound, during the whole voyage; but that when ſuch a method 
was not made uſe of, upon cutting one near the equinottial, the 
greateſt part of it would be very dry, brittle, and ſeem ſpoiled, while 
the central parts remaiu'd fat and ſoft ; as if the moiſture of the whole 
cheeſe had retir'd thither : for if the ſame thing were done when 
they wcre come from the torrid into the temperate zone, the exter- 
2 portion would be good, and the cheeſe return to an uniform con- 

ence. 

& Ouery. Are not the moiſt particles, which float in the air, the 
© cauſe of all corruption in bodies; fince according to Acoſta, every 
© thing in Peru, (and the lame is obſerved of Egypt) where it ſeldom 
© rains, continues long uncorrupted ? or is this reſiſtance of putrefaction 
te rather owing to the nitrous ſalt wherewith the air of thole countries 
©< abounds? ” | 

A man of learning, who had often croſled the line, in Pertaguexe ſhips, 
told me, that upon their near approach thereto ; he oblerved a great 


* The like phenomena have of late been | markable Aurors Borealis, which appeared 
frequently obſerved in ſeveral other parts | March 6. 1715-6, But the phyſical cauſe 
of Europe; and particular accounts are gi- | of theſe lights has hitherto been only 
ven of them in the Philoſophical TranſaFions | gueſſed at. See Philoſ, Tranſact. N“ 310, 
and the French Memoirs. Mr. Whifton alſo | 347, 376, &c. 
publiſhed a ſmall treatiſe upon that re- 


change 


The effect of 


the air on ſe- 


veral bodies. 
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Nar. His r. change in the conſiſtence of their bisket, and that moſt of their proviſion, 


2, Di 


An experi- 
ment. 


and even their ſalt-fiſh, was ſo damaged thereby, as to be ſcarce edible. 
He added, that their pilot, who had been above twenty ſeveral times 
in the Indies, aſſured him, their freſh water was never thick or fetid 
under the equinottial ; but always as if newly put into the cask. 

Dr. Stubbs aſſured me, that the ſilks brought to Jamaica, will, if 
there expoſed to the air, rot even whilſt they preſerve their colour; 
but if kept theretrom, hold both their ſtrength and die. 

Upon opening a ſmall glaſs receiver, wherein half a lemmon and a 
mercurial gage had been included for above three years, we found 
the fruit had preſerved both its form and colour ; the upper part of 


the pulp was, indeed, depreſſed, and ſeemed to be dried, but the juice 


there wanting, appeared upon the glaſs-plate, whereto the receiver 
was ground and fitted ; which being ſeparated, a large quantity of 
external air ruſh'd impetuouſly into the receiver. - Neither the lem- 
mon, nor its loſt juice, had acquired any ill ſcent, or the leaſt ſigns 
of putrefation or mouldineſs; whence I conjecture, as mould appears 
thro' a microſcope, to be a vegetable, it requires the aſſiſtance of the 
air to its production. The juice was clear and without feces, in colour 
between brown and reddiſh ; its taſte was acid, and it turned the ſyrup of 
violets purpliſh, and immediately corroded ſmall pieces of coral with- 
out the aſſiſtance of heat. 

A ſcholar told me, that as he ſeveral times failed near the line, 
he found ſome lozenges, which he uſually carried in his pocket, quite 
diſſolved ; tho* they never loſt their conſiſtence in any other part, 
nor continued fluid when he was got a few degrees beyond the 
equator. 

A gentleman of Sweden, who dealt in the metals of that country, in- 
form'd me, *twas the practice, in the principal copper mines they had, 
to make uſe not of iron chains, as in other mines, to draw up their 
oar with, but to faſten their baskets to ropes, prepared of ox-hides; 
becauſe the links of iron, they found, were very ſubje& to break, when 
loaded in hard winter weather. The maſter of a glaſs-houſe informed 


me, that well neald glaſs-metal would, ſometimes, break of it ſelf, 
with violence, long after *twas made; and that, in particular, having, 


once ſet by a large parcel of glaſſes, for half a year, he found, at the 
end of that time, a fourth part of them ſpontaneouſly broken; the cracks 
generally proceeding from ſome of the ſalt not ſufficiently comminuted, 
which appeared like ſmall ſtones therein. And a learned gentleman, 
the owner of an iron mine, informed me, that at his houſe in Suffolk, 
which ſtands within ſix miles of the ſea, and has been built bur 80 
years, the iron bars of the windows, looking ſouthward to the falt- 
water, are ſo ſwelled, rotten, and brittle, as to be eaſily pulverable. 


He farther ſaid, that ſeveral iron bars of his, lying near the ſea-ſhore, 


were accidentally drench'd, for ſome hours, in the ſalt-water ; whence 
they 
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2 yielded thick flakes of ruſt when they came to be ham- 
mered. 

An experienced maſon told me, that Salisbury cathedral is built of 
Purbeck ſtone, which gradually becomes {ofter, and moulders away in 
the air; that the ſame is obſerved of ſome Blechington ſtone, tho' kept 
from the wet; but that what comes from Painſwick, within four miles 
of Gloceſter, tho ſoft and friable at the firſt, will, by lying in the 
air, acquire an hard, yellowiſh, glaſſy cruſt, like marble ; which grows 
the faſter for being often waſh'd, but reaches very little below the 
external ſurface. 

| am informed, that candles will, ſometimes, continue burning in 
grooves, unfurniſhed with air-ſhafts, at the depth of ten fathom ; but 
that when they come into cloſe ground, the duft, raiſed by the work- 
men, (eſpecially if the ſtone be full of mundic) will extinguiſh them, 
unleſs freſh air be convey'd into the pit. 

To burn candles, ſpirit of wine, match, touch-wood, ſpunk, Cc. 
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under a glaſs bell; and to keep animals therein, whilſt the flame conti- #9 5 made. 


nues. To burn bodies to aſhes, in ſealed glaſſes. To do the ſame in cloſe 
receivers. To burn cotton in a ſealed glaſs. To make a mixture of 
flames, under water, in an exhauſted receiver. To burn ſpirit of wine, 
and oil of tupentine, in glaſs veſſels with flender necks. To make 
experiments by burning of gun-powder ; and by trying to fire a piſtol 
in an exhauſted receiver. To burn faline ſubſtances in an exhauſted 
receiver. To burn mixtures made with falt-peter in exhauſted re- 
ceivers. * 

Having put a ſmall handful of raiſins into a bolt-head, half fill'd 
with water, we exhauſted the air therefrom, and placed the contain- 
ing receiver in a digeſting furnace, to forward the fermentation ; the 
ſeaſon being then cold. After a while the raiſins emerged and float- 
ed, for ſome days, on the top of the water, when moſt of them ap- 
peared ſurrounded with numerous bubbles, and but very few of them 
ſubſided ; tho' the number of bubbles afterwards decreaſed dai- 
ly, and a ſediment appeared at the bottom of the glaſs. In « 
fortnight after this experiment was began, the upper part of the 
glaſs being accidentally broke, while I ſtood by it, the external air 
ruſh'd violently thereinto ; and I perceived the ſurface of the liquor 
overſpread with bubbles, reſembling the froth of bottled beer. There 
alſo ſeemed to iſſue from the broken apex, a viſible fume of a lan- 
guid ſcent. The liquor was highly tinged with the raiſins, and ſeem- 
| ed to have gained a thicker conſiſtence than that of water. 


It appears from ſome experiments | ment, loſes nothing of its ſpring or ſpe- 
made by Mr. Hauksbee, that the air pafled | cific gravity ; but if paſſed thro' a red 
thro" red hot metals or charcoal, and re- hot glaſs-tube, or metals, with no great» 
yy by animals, is ſudden death ; and | er heat than that of boiling water, it 
that it inſtantly extinguiſhes the flame of | ſeems to have no ſuch pernicious effect. 
a Candle ; tho' the air, by this manage- | Hauksbee's Experim. p. 282—288, v 
Up- 
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Upon opening an exhauſted receiver, wherein a large quantity of 
verjuice with green, ſour grapes, had lain included for three years, 
there appeared no mouldineſs any where; only the ſurfaces of the 
uppermoſt skins were a little diſcoloured with ſomething, which by 
its taſte, and appearance, thro' a microſcope, I ſuſpected to be a 
kind of tartar. The liquor they had afforded was acid upon the tongue, 
and would diſſolve coral without heat; but the skins had a muſty 
ſceat. The mercurial gage ſhut up along with the verjuice, ſhew'd 
{carce any air to have been produced therein, during all this time, 

The lord Sandwich, and two gentlemen of his retinue, aſſured me, that 
the common report as to their having no neceſſary houles at Madrid 
was true; and that tho? they always make a jakes of their ſtreets over 
night, tis not eaſily diſcoverable by the ſcent the next morning. Ma- 
drid, however, his lordſhip ſaid, had a more offenſive ſcent than any ci- 
ty he knew; but they all three agreed, that the place wherein the 
ambaſſador's family conſtantly made water, had no ſcent of urine, 
and that they frequently obſerved both the dogs and cats, which lay 
dead in the ſtreets, afforded no offenſive ſmell. 

Upon opening another exhauſted receiver, wherein, for above three 
years, ſome large pieces of oranges had been included, we found their 
rind changed almoſt black, ſcarce any liquor afforded, no putrid ſcent, 
nor the leaſt mouldineſs upon any of them. 

I learnt from Mr. Nickſon, that they preſerved beef without ſalting 
it, during all the time the froſt laſted, that is, the whole winter; but 
that when once thoroughly frozen, twou'd never, tho' well dreſs'd, 
have its natural reliſh. 

A learned man acquainted me, that he found the air of Braſil had a 
great influence upon the colours of cloaths, and even upon black ; 
ſo that the ſable taffaty, which is there worn by the higher rank, 
will, in a few days, become of an iron colour; tho' when kept cloſe 
in the ſhops, it preſerves its proper hue, He allo informed me, that 
at a place 50 leagues beyond Parigna, white people loon grow tawny; 
and as ſoon recover their native colour, by removing out of that 
quarter. The ſame gentleman further ſaid, that upon Charlton Iſland, 
there are birds reſembling our wild pigeons, but called by the Engliſh 
partridges; which appear white in winter, and grey in ſummer. The 
Phyſician to the governor of Jamaica told me, that Lignum vitæ, and 
moſt other trees in- that country, when freſh cut down, wou'd ſoon 
grow green on the new made ſurface, if that were expoled to the air, 
while the parts immediately below it remain yellow ; and that Guaia- 
cum is ſoft whilſt growing, but when fell'd acquires ſuch a hardnels 
in the air, that an ordinary tool will not touch it. Several other 
trees, he ſaid, had there the ſame property; but particularly the 
cabbage tree; the pith whereof will ſoon rot of it ſelf, and leave a 
large, hollow pipe, perhaps an hundred feet in length; which, inſtead 
of corrupting, grows almoſt as hard as iron, in the ground. A cu- 


rious 
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rious traveller informed me, that having gathered ſome of the aloes Nr. His r. 
plant, which grows plentifully in the iſland of St. Fago, the juice where 


of is not only exceeding glutinous and bitter, but of a very dark 
colour, and carried it towards the equinoctial, he there found the 
juice loſt its bitterneſs for a ſeaſon, and became green. 

Stains cauſed by vegetable juices, are beſt taken out of linen at that 
time, when the ſeveral plants which afford them are in their prime. 
This one lady has experienced in new linen ſtain'd by the juice of 
quinces; and another in ſome diſcolour'd by the juice of hopps, 
which ſhe thinks makes the worſt of ſtains; but having long tried in 
vain to fetch this out, ſhe lock'd up the linen in a cheſt till the ſeaſon 


of hopps came on, when the ſpots thereof vaniſhed of themſelves. 


Having mixed one part of Lapis Calaminaris in powder, with four gyperiment 1. 


parts of fine ſalt- peter, we kept them for ſome hours in a ſtrong cru- 
cible and a vehement fire, till the ſtone was prepared; whereon we 
afterwards poured a proper quantity of fair water, which afforded an 
untranſparent ſolution of a deep red colour. This we put up into a 
wide mouth'd glaſs, and ſuffer'd it to ſtand in a ſouth window expoſed 
to the open air; where, in a ſhort time, it became quite green, and 
leſs turbid than before; and continuing here for ſome days longer, 
its green colour vaniſh'd by degrees, and the liquor appear'd tranſpa- 
rent; letting fall to the bottom a red powder like brickduſt. The ſame 
changes happen'd in more than one parcel of this ſolution. 


Upon boiling ſtrong ſpirit of vinegar for a while with crude filings Experiment 2. 


of copper, *twas not apparently coloured thereby; nor even after it 
had ſtood for ſome hours in the glaſs egg wherein it was boil'd; we 
therefore poured them both together into a broad flat glaſs, and ſet it 
ſhelving in a window, that only one part of the filings might lie bu- 
ried in the menſtruum. So much of the metal as was thus immediately 
expoſed to the air, became of a greeniſh blue; whilſt that cover'd by 
the liquor, held its own colour, till by gradually evaporating the men- 
ſtruum, it came to touch the open air, upon which it acquired the ſame 
colour with the former, 


We put one parcel of copper filings into a flat, ſhallow, wide-mouth'd experiment 3. 


glaſs, and another into a ccmmon vial ; then pouring upon each a proper 

uantity of ſal-armoniac diſſolved in fair water, we let the veſſels 

and together, uncover'd, for a conſiderable time; at the end whereof 
we found, as we expected, the liquor in the cloſer glaſs faintly tinged, 
while that in the more open one, was very deeply coloured. "Twas re- 
markable here, that tho' the lower part of the ſolution appear'd of a 
deep, ultramarine blue; the upper ſurface was cover'd with a film, 
like thin ice, which in colour reſembled a fine turquoiſe. 


Two ſmall parcels of copper filings being laid upon paper coffins, g:p.r;immt 4. 


we added to each of them three drops of ſpirit of ſal- armoniac; then 
leaving one of them in a window, we placed the other in a receiver, 
which was immediately afterwards exhauſted by the air-pump. Two 

Vor. III. R minutes 
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minutes had not paſſed from the dropping on of the ſpirit, before a 
manifeſt blue appear'd on ſome parts of the paper left in the window; 
but that in the exhauſted receiver continued colourleſs for a full 
quarter of an hour; when, taking off the glaſs, and removing this 
paper to the other, in about two minutes, it diſcovered a blueneſs, 
which, in two more, grew conſiderably deep. 

By dropping ſome copper filings into a flender vial, containing a 
proper quantity of the urinous ſpirit of wine lees, whole colour is 
yellow, and ſtopping up the glaſs, we gain'd a tincture manifeſtly 
green; then ſuffering the glaſs to ſtand for ſeveral days in a window, 
we found the liquor ſlowly return to a yellow, and at length to loſe 
all its green colour; when, upon opening it to admit the air, and 
ſtopping it again, the ſurface of the liquor began immediately to 
change green; and this colour gradually ſpread downwards, till the 
whole was tinged : but by long ſtanding, it gradually alter'd to a pale 
yellow. Having preſerved ſeveral vials full of this liquor, I perceiv'd 
one of them, which had once loſt its colour, regain'd a fair blue by 
ſtanding, tho' the including glaſs remain'd conſtantly — and 
tho' the liquor in the vial that ſtood next it, which was the ſame ſpirit 
impregnated with filings taken from the very ſame parcel, continued 
colourleſs. This claſs indeed, was only ſtopp'd with a cork, but 1 
obſerved the ſame-phenomenon in a bottle with a glaſs ſtopple : nay, 
I afterwards found it fo in another, whilſt in one ſtopp'd with a cork, 
that ſtood by it, no colour appear'd. Theſe glaſſes were all fill'd with 
the ſame materials, and on the ſame day with thoſe abovementioned ; 
and at the time of this obſervation, made in Auguſt, the weather was 
colder than uſual. Looking alſo, about this time, upon ſome ſpirit of 


amber, which had for ſeveral days ſtood upon copper filings, the glaſs 
being ſometimes unſtopped to admit the air, I found it had gained a 


green colour, tho” it before obſtinately preſerved its own. 

A ſlender vial filled with ſpirit of honey, tho' ſubje& immediately 
to exchange its yellow colour for a blue, by receiving the air upon 
its ſurface; yet being once open'd in the place where it uſed to exhibit 
this phenomenon, it remain'd of a tranſparent yellow, for an hour before 
it turn'd blue. 

have obſerved a certain liquor frequently loſt and regain'd its colour, 


appearing ſometimes of a faint, ſometimes of a deep blue, and ſome- 


times colourleſs ; whilſt the fluid in another vial that ſtood near the 
former, wou'd ſometimes correſpond therewith, and at others vary 
from it. The weather ſeem'd not to be the cauſe of this variation, for 
the liquors wou'd both acquire and loſe colour indifferently on cold 
days or hot. 

A gentleman of my acquaintance told me, tbat in a large piece of 
ground in Wales, near a mountain famed for the thing, he ſaw abundance 
of hard ſtones like flints, ſome of a dark colour, and others grev, which 
when newly turn'd up in tilling, appear'd of a ruſt colour, but afterwards 

grew 
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grew gradually whiter; ſo that in three years time he found almoſt 
the whole parcel turn'd white, He added, what the inhabitants of the 
place aſſured him, that almoſt all the ſtones which lay in the neighbour- 
ing mountain expoſed to the air, underwent the ſame kind of changes, 
and were, 1n a few years, blanched. 

« Some Mercurius dulcis and roman vitriol lying together in the fame 
“box, but wrapp'd up in different papers, for the ſpace of two and 
e twenty months, the former was thereby changed to a ſubſtance fo 
« like antimony, that it was miſtaken for it even by perſons skill'd in 
« drugs; the vitriol alſo had acquired the ſame colour on its ſurface, 
« but it ſunk no deeper.” | 

Upon the filings of copper put into a cryſtal glaſs of a conical figure, 
we Poured ſome ſtrong ſpirit of falt to the height of a finger's 
breadth above them; when exactly cloſing the veſſel with a glaſs 
ſtopple, we let it continue unmoved in a window for ſome days, till 
the liquor had obtain'd a high, darkiſh brown colour, loſt it again, 
and grew clear like common water. Then taking out the ſtopple, 
without ſhaking the liquor, and giving acceſs to the air, the ſurface 


of the liquor, in a few minutes, regain'd a darkiſh brown colour; which 


gradually deſcending deeper, the whole body of the liquor appear'd 


| tinged with it in a quarter of an hour. The glaſs being again well 


ſtopp'd, the menſtruum in a few days loſt its tincture; which, when the 
ſtopple was taken out, it recovered as before. And thus it ſucceeded 
upon ſome other trials alſo: but afterwards keeping the glaſs for a 
month or two together in the ſame place, I did not find that the 
liquor grew clear auy more. 
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Having out of another conical glaſs, furniſhed with the ſame ma- pxperiment 9. 


terials, taken out the ſtopple, after the liquor had for ſome time ap- 
peared clearer than uſual, we left it open for about half an hour; but 
the menſtruum acquired no colour, not even at the top. When putting 
the ſtopple in again, I left the glaſs cloſed for two or three hours, and 


\ afterwards found the liquor had acquired a faint colour, tending to 


green. Upon this I again admitted the external air, leaving the glaſs 
unſtopp'd for above 20 hours; but in all that time it had not regain'd 
its uſual dark colour ; appearing only of a deep green, but neither true, 
nor very tranſparent. 


Some ſtrong ſpirit of ſalt having been kept upon copper filings, till gxperiment 10. 


the ſolution appear'd of a dark brown colour, we put about 3 ſpoons- 
ful of it into a receiver, that wou'd contain ten times the quantity. 
This being kept in vacuo for about half a year, it retain'd its colour, but 
the veſſel being open'd, and free acceſs permitted to the air, the ſolu- 
tion, in an hour's time, was turn'd into a fine tranſparent green; tho' there 


appeared no precipitation of any muddy ſubſtance. 


A convenient quantity of our ſpirit of ſalt being put upon copper g men 11 


filings in a conical glaſs, we obſerved that the deep, muddy colour long 
continued; till towards the end of December the liquor appeared like 
| K 2 com- 
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common water : when admitting the external air, its operation was 
ſcarce ſenſible for ſome time; but within 24 hours the meuſtruum had 
acquired a faint, and moderately tranſparent green. So that this tinged 
liquor, as it very ſlowly loft, ſo it ſlowly and imperfectly recover'd 
its colour. 

Upon filings of copper, in a vial that wou'd contain 2 or 3 ounces of 
water, we poured ftrong ſpirit of ſal- armoniac, made without quick- 
lime, to near an inch above them. This was done Auguſt the 20 Uv 
on Friday before noon ; and by the following Monday in the afternoon, it 
had acquired a deep blue tincture, and lot it again ſo far, that *twas 
almoſt pale like common water. Then J unſtopp'd the vial, and ina 
minute or lefs, the ſurface of the liquor acquired a deep blue colour, 
that reach'd conſiderably downwards; the whole quantity becoming, in 
4 or 5 minutes more, of the like colour: and the glaſs being preſently 
ſtopp'd, and left in the ſame place, appeared not at the end of nine days 
to have loſt its tincture; tho' now and then, within that time, it ſeem'd 
manifeſtly paler than when we ſtopp'd up the wal. 

A gentleman, who reſided for a year in Guinea, found, as did others, 
alſo, of his company, the heat and moiſture of the air ſo fayourable to 
putrefaftion, that their white ſugar would, ſometimes, be full of mag- 
gots; that ſeveral drugs, plaſters, Cc. quite loſt their virtue; and 
that ſome of them, eſpecially their unguents, were verminous. He 
ſaid farther, that in the iſland of St. Jago, they were obliged to ex- 
poſe their ſweetmeats to the heat of the ſun; and thereby exhale 
the moiſture they contracted in the night, which would other- 
wiſe cauſe them to putrefy. 

cc Oxford, tho” ſeated chiefly on a gravelly hill, has been found very 
ec diſagreeable to ſome hypochondriacal and valetudinary perſons, 
cc eſpecially in the ſpring ; I, therefore, ſuppoſe the air of that place 
« to be generally moiſt.” 

Air too dry, tho' ſufficiently hot, is unfavourable to the production 
of ſeveral inſets. I have obſerved in theſe two laſt dry ſprings, that no 
ſoft garden ſnails were to be found; and that very few fleas infeſted 
the houſes, for want of moiſt vapours to nouriſh them; but in wet 
ſummers, fails, fleas, gnats, ec. appear in abundance. 

& Antimonium diaphoreticum, whether prepared with nitre alone, or 
© an addition of tartar, will, in time, if it be expoſed to the air, 
« gain a noxious quality; and upon being taken, occaſion fainting, 
« yomiting, &c. but this effect is eaſily prevented by exhibiting the 
< medicine freſh prepared; or when kept too long, by committing 
« it alone to the fire for an hour or two, or if freſh nitre be added, by 
cc edulcorating, and a little reverberating the preparation.” Zwelfer. 

A phyſician of the college at London aſſured me, from his own ob- 
ſervation, that Antimonium diaphoreticum, having been kept for ſome 
years, tho in a cloſe veſſel, acquired an emetic quality. Ceruſe of anti- 
mony, tho it Rood in a fiopped glaſs, he alſo found did the —_ 
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fifteen grains whereof he had given for a doſe, without the leaſt in- Nar.Hisr. 
convenience, when the preparation was freſh: but after it was ſtale, . 


four or five grains of it would vomit. 

<« If ſome Egyptian earth be taken up near the river, and carefully 
cc preſerved from wet and waſt, *twill be found, if duly examined by 
cc the balance, neither to increaſe nor diminiſh its weight till the 
& 17" of June; when it will begin to grow heavier, and continues to 
© do ſo as the river fills; whence they certainly know the ſtate of the 
cc deluge, which, doubtleſs, proceeds from the moiſture of the air.” 
Proſper Alpinus, Joh. Varot, &c. 

Earth, thrown on a heap, and ſuffered to lye for five or ſix years 
in the air, makes better pots for cloſeneſs and bearing the fire, than 
what has only lain one ſeaſon above ground; tho' this be preferable 
to that which is newly dug; as being not ſo apt to crack in the 
fire, or by wet. Such bricks, alſo, as lye near the top of the kiln, 
in burning, are apt to fail, when they come to be expoſed to- the 
weather. | 

Tis a common obſervation, the difference there is between the two ſides 


of the Pyreneans, that which looks to France, and that which reaches to Air, as it 
Spain; the former being verdant and flouriſhing, whilſt the other i 


{corch'd and barren. This ſeems owing to the parching winds, which 


tains ; whereby the other is skreen'd, and enjoys all the advantages 
of the ſoil and climate. 

& As to life and death, with the conſiderations thereto belonging, 
* we have already ſpoke to them; in like manner, alſo, not only 
ce phyſicians, but philoſophers, have a right to diſcourſe of the cauſes 
«© of health and diſeaſes; for as thoſe phyſicians, who have any tin- 
te cure of accuracy and elegance, derive the principles of their art 
© from nature, ſo all accurate philoſophers trace nature up to phy- 
ce fic.” Axiſtot. 

The temper of the air mav, univerſally, be derived from the ſub- 
terraneous vapours and ſuperficial effluvia of the earth, variouſly tran- 
ſpoſed, blended, and compounded by the winds, and other motions; 
and, probably, upon the different mixtures hereof all the local quali- 
ties of that fluid depend. A phyſician acquainted me, that about three 
months before the laſt great plague in London, he was conſulted by a 
man, who complain'd of a ſwelling in his groin, and thereupon con- 
fidently afſerted, that the plague would rage dreadfully, during the 
following ſummer, in the {ame city : his reaſon was, that having once 
had a peſtilential tumour, in a former great plague-ſeaton, two other leſs 
violent plagues were, ſeverally, preceeded by a lels degree of the ſame 
fymptom in himſelf. 

The bare local motion of the air may, in particular caſes, operate 
upon bodies, either by being changed into wind, modified into found, 
or diſorder'd by thunder. *Tis evident, that according to the vehe- 

mence 


8 regards vege- 
tation, genera- 
k | ; tion, life and: 
are, ſometimes, blaſting, and beat upon the Spaniſh ſide of the moun- death. 
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N leer. mence or ſlackneſs of the wind, and the places from whence, and to 
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what quarter it happens to blow, various effects enſue, eſpecially in 
animate bodies; and this not only as it is attended by cold and heat, 
moiſture and dryneſs; but conſider'd as an aerial ſtream, whereby it 
fans the places through which it paſſes, expels the ſtagnant air, and 
introduces freſh ; hence it, doubtleſs, may contribute to many changes 
in the health of animals, but more eſpecially in the tender ſort of 
them. I was informed, in Languedoc, that if thunder happens there, 
after the ſilk-worms had eat their fill, and began to diſpoſe them- 
ſelves to ſpin, a great part of them would be deſtroy'd. 

Upon letting horſes down, a third of the way, into mines of a 


thouſand feet deep, one told me, ſeveral of them died ; but that 


others ſurvived, and work'd the engines there, without any ſenſible 
inconvenience in reſpiration ; tho* the places they moved in, were ſup- 
plied with air, only by the groove through which they deſcended, 
and one moderate ſhaft. 

A curious traveller, who had viſited the mines of ſeveral countries, 
told me, that the deepeſt he had ſeen was in Bohemia, ſunk about 
two thouſand Engliſh feet. 

The Ergliſh conſul at Tripoli, and ſome time governor of the coaſt- 
caſtle belonging to the Engliſh African company, informed me, that the 
air in thole parts was not conſtantly hurtful, but frequently became 
ſo, when many of his men, who were before healthy, would ſuddenly 
fall ſick together, eſpecially of fevers and fluxes, which uſually kill- 
ed them in eight and forty hours time. 

The Ruſſian emperor's phyſician aſſured me, that once, when the 
froſt was very great in their country, and the wind at north-eaſt, if 


that blew _ his face in walking, he was unable to breathe ; ſo 


great a ſtiffneſs was thereby cauſed in the orgais ſerving to that 
urpoſe ; whence he was obliged to turn his head from the wind be- 
ore he could reſpire. 

An obſerving perſon informed me, that when the ſhip, he failed in, 
came under the line, he perceived the lice left the bodies of the En- 
gliſh that were on board, and got wholly into their heads; from whence 
they deſcended again, ſome time after they had paſſed the equator. 
Another acquaintance of mine, who frequently croſſed the line in 
Portugueze ſhips, which uſually go crowded with people to the Eaſt- 
indies, declared, that he carefully obſerved their ſwarms of lice died 
8 upon paſſing the equinoctial; tho' that vermin grew trou- 
bleſome again ſoon after, | 

The duke of Dt obſerved, during his ſtay in Scotland, that agues, 
at the ſame time they were very frequent here, ſcarce appeared in 
that country. A Scotch noblemanaſterwards confirm'd the ſa me, eſpecially 
of quartan agues; adding, that 'twas once thought very firarge when 
a certain gentleman happened there to fall ſick of one; aud that 

quar- 
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quartans, which are frequently brought from England to Edinburgh, are Nat. Hisr. 


uſually cured by any conſiderable ſtay in that city. 


« The air is purify'd by deſtroying the cauſe of corruption therein; 
« jf jt be too much moiſture, fire is the remedy ; eſpecially when made 


« of odoriferous plants, as laurel, myrtle, rolemary, &c. by which 
« means Hippocrates prevented the plague at Athens, Noxious vapours 
« may alſo be diſperſed herein by the blowing of high winds. Thus 
ce the plague was lately ſtopp'd at Liſbon, by a. great ſtorm which 
« laſted for three days together. The like alſo happen'd in Morocco, 
« where the ſame diſtemper raging very ſeverely, was diflipated by a 
« wind that blew as hot as the ſteam of a furnace. Artificial ſtorms 
© may be raiſed by frequently unloading great guns; but if the vapours 
«© proceed from ſtagnant waters, they ought to be drain'd off the 
ce land thro' proper canals; or frequently renew'd, by bringing a 
« river to pals thorough them. Thus the great duke of Tuſcany has 
& render*d the air of his city wholeſome. If dead carcaſes, by lying 
ce unburied, have infected the air, ay ſhould be dug to receive 
© them; but if filth and excrements be the cauſe of the plague, as 
c J believe it is at Conſtantinople and Liſbon, both the ſtreets and houſes 
« muſt be well cleanſed and purified.” Roderic. Fons. 

cc is remarkable, that tho” the plague rages almoſt every year, round 
« a particular place in Gert, where large quantities of mercury are 
« found; yet it never reaches that place it ſelf. This has been con- 
te ſtantly obſerved by very aged men, who alſo received the tradition 
« from their anceſtors.” Michael Majer. 

& Quickſilver is an alexipharmic in many diſtempers; and, *tis faid, 
te even in the plague it ſelf, (ſince thoſe parts where tis found, remain 
« almoſt conſtantly free from the contagion) provided uo falts or 
© corroſive fluids have infected that mineral, or given it a poiſonous 


« quality.” | 

A very inge::10us phy ſician told me, he learnt upon the iſland Ternate, 
that the Durch having agreed with the king, to ſell almoſt all theclove 
trees that grew there, in order to raiſe the value of their ſpice, ſuch 
a change in the temper of the air happened thereupon, as ſhew'd the 
exhalations of the bloſſoms, that, when dried, afford the cloves,to be very 
wholeſome; for ſoon after theſe fragrant trees were cut down, the whole 
iſland became exceeding ſickly ; which my relator imputed to the cor- 
roſive and noxious ſteams of a vulcano there; the ill effects whereof 
were formerly prevented by the aromatic efluvia of thoſe ſpicy bloſ- 
ſoms. And ſo remarkably was the conſtitution of the air alter'd, at 
the time he was there, that as valetudinarians, hefore this happen'd, 
uſually reſorted thither from Batavia, the Dutch had now, for ſeveral 
years, been obliged to ſend men, from that and other more healthy 
places, once in fix months, to relieve their garriloas here, and carry 
back the ſick, which were generally very numerous, A phyſician lately 
return'd from Targier, told me, that tho” the place it ſelf be healthy, 


yet 
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Nar. His r. yet ſtrangers, 7 their firſt arrival, were uſually feveriſh, for many 
WAN ally if 
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weeks; eſpeci a ſharp continued wind blew from the eaſt. 
Including a few ſmall ants in a receiver, we found them very brisk 
and lively; but, upon drawing away the air from them, they preſently 
loſt their motion; but ſoon recover'd it upon re-admitting the air : 
when exhauſting the receiver again, the inſets lay, ſome upon their 
backs as dead; and thus we ſuffer'd them to remain for five or fix hours 
then letting the air into them, they continued in the ſame ſtate for 
above twenty minutes ; but at length recoyering, they ran nimbly about 


the glaſs, tho? it was now late in the night. 


The manner of fiſhing tor mother of pearl; from the Relatione della pro- 
vincia di Malavar. © The barks intended for the fiſhery being equipp'd, 
<< repair to the iſland of Ceylon, along the. coaſts whereof, tor twenty 
miles in length, at the diſtance of two or three from land, and the 
depth of 6, 8, or 10 fathom, are found immenſe quantities of mother 
<« of pearl. The barks ſetting out in the morning with a land wind, 
© caſt anchor at their arrival; and the divers, whereof each bark 
« carries fifteen or twenty, begin to diſpole themſelves for the work. 
© Inorder to this, each ties a rope about his middle, one end whereof 
ce is held by a perſon left in the bark; and with another rope he ties 
« a ſtone to his leg; care whereof is likewiſe taken by a perſon in the 
cc bark. Laſtly, he girds a leathern budget before him, and putting 
ce gloves on his hands, he precipitates himſelf into the ſea ; the others 
ce all the time giving him rope enough. Thus, by the weight of the 
ce ſtone, he is ſunk readily to the bottom; where untying the ſtone, 
© he is at his liberty, and the ſtone is drawn up again. The diver now 
<« begins with great care to rake up the mother of pearl he meets 
« withal, putting them up in his bag; and whenever he perceives 
& himſelf begin to want breath, pulls the rope that girds his middle, 
ce upon which he is inſtantly drawn out; when, diſcharging him- 
« ſelf of his fiſh, he ties the ſtone again to his leg, and dives again as 
ce before. The work is very toilſome, and even dangerous; the great 


cc 
cc 


< depth of ſea at which the mother of pearl is found, frequently 


ce occaſioning them to be ſuffocated.” 

Tis a conſtant obſervation, that if any foreigners lie all night on 
ſhoar at Johanna, they ſeldom eſcape being ſick there, or ſoon after they 
depart; the diſtemper uſually proving putrid and mortal in two or three 
days; whilſt thoſe who remain all day long on the ſhore, provided they 
every night lie on board their ſhip, diſtant above a mile from the land, 


commonly remain healthy. This iſland abounds with the greateſt variety 


of vegetables imaginable; and *tis here exceſſive hot in the day time, 


but cold after ſun- ſet: whence, poſſibly, many volatile parts of thoſe 


plants are gradually raiſed by day, and ſuddenly condenſed by night; 
and at that time taint the maſs of blood, being inſpired with the air, 
The inhabitant- themſelves are very ſubject to fevers, for which they 


. ſcarify their breaſt and abdomen in ſeveral places; tho' few recover, 


unleſs 
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unleſs they break out in blotches on ſeveral parts of the body. There Nar.Hisrt. 
ſtands a hill here of a remarkable height; the top whereof is almoſt CLATWS 


conſtantly cover'd with thick fogs or clouds, which riſe higher, or ſink 
down lower, as the weather alters. 

Upon the coaſt of Coromandel, and the moſt maritime parts of the 
Eaſt-Indies, there are, notwithſtanding the heat of the climate, annual 
fogs ſo thick, as to occaſion thoſe of other nations, which reſide there, 
and the more tender part of the natives, to keep their houſes cloſe ſhut 
up. And at Balaſſore, in the bay of Bengale, and ſeveral other parts of that 
country, ſo great a corruption of the air is occaſion'd by the rains which 
fall there, that the ſcent of it is very offenſive to the inhabitants. 
This, I preſume, chiefly happens from the great number of frogs, and 
other reptiles that are there left after an inundation, to dry and putrefy 
by the violent heat of the ſun. At theſe times alſo a violent ſickneſs, 
being chiefly feveriſh, proves very fatal to the natives. 

When the Engliſh thips return from the Faft- Indies, they uſually carry 
their ſick on ſhore at St. Helens, where they commonly recover in a few 


days; which in all probability is owing to a change of the air, not 


diet; for the ſame proviſions may be had by the diſeaſed in the ſhips. 

« The ſhorteſt paſſage from Moſul to Bagdad, is thro' Meſopotamia z 
ce but there lies no village in the road; and, beſides, the wind Samrel blows 
* al] ſummer long, from Moſul to Surat; for which reaſon travellers are 
1. — — to go by water on the Tigre, The word Samiel, ſignifies a 
* poiſonous wind; which, perhaps, is the burning wind mentioned by 
© Job. Whoever breathes herein dies upon the ſpot; tho' ſome have 
ce firſt been heard to ſay they burnt internally. The body, ſoon after it's 
« dead, becomes black all over, and the fleſh eaſily ſeparable from the 
« bones.” Thevenot. 

Doctor Collins relates, that in Muſcovy the horſes are very ſubject to 
a particular diſtemper ; from which the natives uſually preſerve them 
by keeping goats in their ſtables; and this method the doctor himſelf 
was obliged to take with his awn horſes. 

The Engliſh conſul at Smyrna informed me, that the plague there, tho? 
it abates not ſo conſiderably as at Aleppo, towards the beginning of July, 
when the weather is exceflive hot, yet becomes leſs mortal and in- 
fectious at that time; the cauſe of which phenomenon may, perhaps, 
be, that the peſtilential efluvia floating in the air, during the former 
part of the ſummer, muſt be of a particular magnitude, to exert their 
full force; ſo that the weather growing vehemently hot, thoſe particles 
are thereby diſſipated, leſſen'd in their bulk, and render'd leſs noxious. 
Thus the wieck of a candle juſt extinguiſh'd, proves very offenſive to 
the noſtrils, while the parts of the ſmoke ir emits are groſs; but if 
that ſmoke be lighted, or rarified into flame, it ſends out particles of a 
quite different nature, and of an inoffenſive ſcent. It may be further ſaid, 
that the heat of the ſun, at times, acting powerfully, penetrates deeper 
into the earth, and agitates the lower — thereof; opening its obſtrutt- 
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Nar,Hisr. ed paſſages, and raiſing into the air various corpuſcles, to attenuate and 


Experiments. 


ide the peſtilential ones; or elſe, by mixing therewith, form new 


concretions of a different bulk, texture, figure, or motion; and thus 
render the diſeaſes they produce leſs malignant, or of a different nature 
from the former. If the plague ſuffers this alteration only at Smyrna and 
Aleppo, it may be owing to the diſpoſition of the {ſoil in thoſe places to 
emit peſtilential particles of a determined nature, by a particular degree 
of heat, and diſſipable by a greater, and thence to afford peculiar exha- 
lations able to correct the former; as 'tis annually obſerved at Grand 


Cairo, that the plague, during the heat of ſummer, ceaſes to be mortal, 


and grows much leſs contagious, when the Nile begins to overflow. This 
ſeems occaſion'd by nitrous, or other exhalations, plentifully afforded 
from the arrival of freſh water; and not from the coolnels it occaſions , 
ſince the plague will rage in much colder weather than can happen in 
Egypt during the month of July. 

The air being fluid, as well as water, and impregnated with ſalts of 
different kinds, tis not improbable, that what happens in water, impreg- 
nated with ſuch ſalts, may alſo happen in the air. Two proper quan- 
tities of different ſalts being diſſolved in hot water, they floated undi- 
ſtinguiſhably therein, and retain'd a capacity to act in conjunction upon 
ſeveral occaſions; yet when the liquor became cold, the ſaline particles 
of one kind being no longer agitated by a due degree of heat, ſhot into 
cryſtals; and loſing their fluidity and motion, viſibly ſeparated them- 
ſelves from the other, which ſtill continued fluid in the liquor, and capable 
only of acting ſeparately. Hence it ſeems probable, that coldneſs and 
heat may, for a time, greatly alter the qualities of the air, with regard to 
the bodies and health of mankind. The cleareſt inſtance I have ſeen of 
this obſervation, was afforded me by the following experiment. | 

Having diſſolved equal quantities of alum and nitre in the {ame par- 
cel of fair water, we firſt evaporated a conſiderable part of the liquor, 
and then expoſed the remainder to the cold in an earthen veſſel ; by 
which means the alum firſt coagulated at the bottom and ſides thereof, 
in a multitude of eight-ſided figures, whilſt no cryſtals of the nitre 
appeared. Upon further evaporating the liquor, and removing it from 
the fire, we gain'd more grains of alum, but yet no nitre ; we, therefore, 
evaporated more of the water, till, at length, the nitre plentifully ſhot 
into its proper cryſtals, 

A mouſe lived for ten minutes, with only a fourth of the natural 
quantity of the air, and three afrerwards.* | 


The effect of An eminent virtuoſo informed me, that in the country of Campen, he 
rain ; and à ſaw ſeveral ſhallow pits dug for peat, till they came to a kind of quick- 


prognoſtic 
thereof. 


Dr. Haley tells us, tis found by expe- | unfit for farther reſpiration in little more 
riment, that a gallon of air, included in a | than a minute. Philoſ. Tranſ. No. 349. p. 
bladder, and reciprocally inſpired and | 492. . | 
expired by means of a pipe, will become 


ſand, 
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ſand, whereon the rain having faln for ſome years, had form'd a kind of Nat.Hisr, 
clay, from whence good iron was, by skill, attainable, The ſame perſon WW 
aſſured me, he had frequently diftilled the water of Campen, in fine new 
glaſſes, and that notwithſtanding its reAification, it always left a con- 
ſiderable quantity of ſtony matter at the bottom. | 
* Milleſow, a mountain in Bohemia, prognoſticates the weather. Lonce 
© beheld this whole mountain eovered with very thick clouds, whilſt 
« the other mountains, which ſtood around it, ſhew'd no ſigns of any, 
* and the ſun allo {hone very bright; the inhabitants, however, upon 
ce this prepared for foul weather, and adviſed me to do the like; when 
in the ſpace of a quarter of an hour, the sky grew cloudy, the ſun 
% withdrew his rays, and a prodigious ſhower enſued. At another time, 
* 1 found all the mountains about Mileſſom reek with vapours, while 
& Millefſow it ſelf was not affected; when the inhabitants ſaid, they 
| © apprehended no miſchief from hence, for that Millefſew wou'd drink 
f © © up all thoſe clouds.“ 
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- © * At Liſle in Flanders, there fell, in the month of May, a ſhower of Large hail. 
- © hail, the ſmalleſt ſtones whereof were as big as pigeons eggs. The 
i- < ſtorm falling upon the citadel, and the whole town, broke all the 
n * windows that faced the wind, laid open the tops of the houſes, tore 
s * up the trees, ſpoiled the corn, and killed all the hares and par- 
0 « tridges. Some of theſe hail-ſtones weigh'd a quarter of a pound, 
1 “ ſome half a pound, others three quarters, and the largeſt fort of all 
e © © above a pound: In the middle of ſome of them was a brown ſub- 
d ce ſtance, which put into the fire made a loud noiſe therein: others 
0 « were tranſparent, and immediately melted like lead, when laid before 
ff te the fire; tho' theſe were harder than the reſt.” 
| © In that year the duke of Tozk laſt return'd from Scotland to London, A ſhower of 
r- © © at the upper part of Galloway in Scotland, there rain'd ſuch a ſhower of Hb. 
r, © © ſmall fiſhes, exactly reſembling herrings in their colour, taſt, and 
y © © form, that they cover'd two acres of land belongiag to Sir Robert 
f, « Murray of Brughton. This I coafirm'd to his royal highneſs, as having 
re my ſelf ſeen Tome of the fiſhes, His highnels ingeniouily accounted for 
m © the phenomenon, by ſuppoſing the whole number raiſed with the 
e, „water by a whirlwind, and carried into the air; from whence they 
ot * afterwards fell by their own weight to the ground.” 
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the power of refracting the rays of light, Cc. I have often 
ſuſpe&ed there may be ſome more latent qualities in the air, dif- 
ferent from theſe, and principally ariſing from the ſubſtantial parts or in- 
gredients whereof it conſiſts. For our atmoſphere is a confuſed aggregate of 
effluvia from ſuch different bodies, that tho' they all agree in conſtituting, 
by their minuteneſs and various motions, one great maſs of fluid matter, 
yet, perhaps, there is not a more heterogeneous body in the world. 
Tis highly probable, that beſides thoſe vapours and exhalations 
which, by the heat of the ſun, are elevated into the air, and there 
afford matter for ſome meteors, as clouds, rain, parhelions, and rain- 
bows ; there are, ſometimes, at leaſt, and in, ſome places, plenty of 
effluvia emitted from the ſubterraneal parts of the terreſtrial globe: 
and *tis no leſs probable, that in the ſubterraneal regions there may be 
many bodies, ſome fluid, and ſome conſiſtent, which, tho' of an ope- 
rative nature, and likely, upon occaſion, to emit ſteams, ſeldom or 
never appear upon the ſurface of the earth ; ſo that ſeveral of them 
have not ſo much as names aſſign'd them even by mineraliſts. Now 
among this multitude and variety of bodies that lie buried out of 
fight, who knows but there may be many of a nature very different 
from thoſe we are hitherto acquainted with; and that as ſeveral 


Won- 
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wonderful and peculiar operations of the load- ſtone, tho' a mineral, W 


many ages ago 
diſcover'd till of late; ſo there may be other ſubterraneous bodies, 


endued with conſiderable powers, which, to us, remain unknown; 


and would, if known, be found different from thoſe of the foſſils 


wherewith we are hitherto acquainted ? 
Farther, the ſun and planets may have influences here below, di- 


famous among philoſophers and phyſicians, were not WW 


Celeſtial 


ſtint from their heat and light. And the ſubtile effluvia, even of Navis in the 
theſe bodies, may reach our air, and mix with thoſe of our globe in 


that great receptacle of celeſtial and terreſtrial ſteams, the atmoſphere. 
The very ſmall knowledge we have of the ſtructure and conſtitution of 
globes ſo vaſtly remote from us, and our great ignorance of the na- 
ture of the particular bodies that may be preſum'd to be contain'd in 
thoſe globes, which, in many things, appear of kin to this we in- 
habit, leaves room to conjecture, that many of thoſe bodies, and their 
effluvia, may be of a nature quite different from thoſe we here take 
notice of &“; and may, conſequently, operate after a very different” 
and peculiar manner. And tho' the chief ot the heterogeneous effluvia, 
that endue the air with ſecret qualities, may, probably, 


Effluvis from 


proceed the operations 


from beneath the ſurface of the earth, and from the celeſtial bodies; & *he air. 


yet at ſome times, and 1n ſome places, the air may derive multitudes of 
efficacious particles from its own operations; acting as a fluid ſubſtance 
upon the vaſt number and variety of bodies, which are immediately 
expoſed to it. For tho', by reaſon of its great thinneſs, and of its 
being, in its uſual ſtate, deſtitute both of taſt and ſmell, it ſeems 
wholly unfit to be a menſtruum ; yet it may have a diſſolving, or at 


* Sir Iſase Newton, after his uſual man- 
ner, has on a ſolid foundation carried this 
thing a ſurprizing length. The co- 
„ met, ſays he, which appeared in the 
year 1680. was not, in its perihelion, 
« diſtant from the ſun's body ſo much as 
* a ſixth part of his diameter; and conſe- 
* quently, by reaſon of its vaſt velocity 
nat ſo near an approach, and the denſity 
of the ſun's atmoſphere, it muſt have 
i ſuffered tome reſiſtance and retardation, 
„by means whereof twas drawn nearer 
© to the ſun ; ſo that approaching till 
% nearer in every revolution, it muſt, at 
« length, fall into the body of him. 
In its aphelion, alſo, where its motion 
« is exceeding flow, it may, ſometimes, 
« be retarded by the attraction of other 
„ comets, and afterwards fall into the 
© ſun. Thus alſo the fixed ſtars, which 
„gradually ſpend themſelves in light and 
„vapour, may be recruited by comers 
* falling into them; and being thus 
* bghted up again, and having new ali» 


ment afforded them, may paſs for new 
* ſtars. But the vapours, which ariſe 
* from the ſun, the fixed ſtars, and the 
* rails of comers, may, by their gravity, 
fall into the atmoſpheres of the planers ; 
and there be condenſed and turned into 
** water and moiſt ſpirits, and thence gra- 
* dually, by a flow heat, into ſalts, ſul- 
** Phurs, tindtures, mud, clay, mar], ſand, 
*© ſtones, coral, and other terreſtrial ſub- 
** ſtances. But as the ſun's body de- 
** creaſes, the mean motions of the planets 
* about the ſun will, by degrees, be re- 
* tarded; and as the earth increaſes, the 
mean motion of the. moon about the 


* earth, will be gradually accelerated: 


and, indeed, Dr. Haley, from comparing 
the Babyloniſh obſervations of eclipſes, 
* with thoſe of Albategnivs, and the mo- 
** derns, was the firſt, that I know of, 
** Who obſerved the mean motion of the 
moon, compared with the diurnal mo- 
tion of the earth, to accelerate gradu- 
* ally.” Newton. Princip. p. 480, 481. 


Nas Hisr. leaſt a conſuming power on mauy bodies; eſpecially ſuch as are pecu- 
Lari diſpoſed to admit its operations. For the air has a great ad- 
vantage, by the vaſt quantity of it that may come to work, in pro- 

portion to the bodies expoſed thereto. And in ſeveral caſes, the quan- 

tity of a menſtruum may much more conſiderably ſupply its want 
of ſtrength, than chymiſts ſeem commonly aware of, There are li- 
quors too, which, tho' they paſs for iuſipid, are not quite deſtitute of 
corpuſcles fit to act as a ſolvent eſpecially if they have time enough 
to make, with the other parts of the fluid, ſuch numerous and various 
motions as muſt bring now ſome of them, and then others, to hit 
againſt the body expoled to them. Thus we find a ruſt on copper, 
that has been long expoſed to the air; whoſe ſaline particles, in time, 
gradually faſten themſelves, in ſuch numbers, to the ſurface of the 
metal, as to corrode it, and produce a ſubſtance of the colour of ver- 
digreaſe; which iz a factitious body, made of the ſame metal, corro- 
ded by the ſharp corpuſcles of vinegar, or of the husks of grapes. 
And by the power which mercury has to diſſolve gold and filver, it 
appears not always neceſſary, that a fluid ſolvent ſhould affect the taſt. 
And as to thoſe bodies on which the aerial menſtruum can operate, 
its immenſe quantity may bring this advantage, that tho' even the 
ſtrongeſt menſtrua, if they bear no great proportion, in bulk, to 
the bodies they are to work on, are eaſily glutted, and being unable 
to take up any more, leave the reſt of the body undiſſolved; this 
bears ſo vaſt a proportion to the bodies expoſed to it, that when 
one portion of it has impregnated it ſelf as much as tis able, there may 
ſtill come freſh to operate farther on the remaining part of the body. 
But beſides, the ſaline and ſulphureous particles, hat at leaſt, in ſome 
places, may impregnate the air, and give it the greater affinity to 
proper chymical menſtrua, it may, merely as a fluid body, conſiſting 
of corpulcles of different ſizes, and ſolidities reſtleſly and varioufly 
mov'd, be, upon account hereof, ſtill diſſolving, or prey ing upon the 
particles of the bodies ſubmitted to its action. For many of 
the aerial corpuſcles hitting or rubbing every minute againſt thoſe: 
particles of bodies that chance to lie in their way, may well, by 
their numerous occurſions and attritions, ſtrike off and carry along 
with them now ſome, and then others of their particles; as it happens 
in water, which, tho” very ſoft and fluid, wears out ſuch hard and ſolid 
bodies as ſtones themſelves, if it often meet them in its paſſage. The 
aerial corpuſcles, indeed, are very minute, and the bodies expoſed to 
them often large, and ſeemingly ſolid; but 'tis not upon the whole 
body at once, that they endeavour to work, only on the ſuperficial 
particles, which may often be more minute than thoſe corpuſcles. 
Thus a lump of loaf-ſugar, or Sal gemme, being caſt into common wa- 
ter, tho* this liquor be inſipid, and the motions of its corpuſcles very 
languid, yet theſe corpuſcles are. able to looſen and carry off the 
ſuperficial particles of the ſugar or falt that chance to lie in their way; 
and freſh corpuſcles of water ſtill ſucceeding, to work upon the re- 
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maining particles of the body that ſtand in their way, the whole lump 

is gradually diſſolv'd, and ceaſes to appear to the eye diſtintt from the 

liquor. And 'tis not impoſſible that ſome bodies may receive a diſ- 

poſition to volatility a and conſequently, to paſs into the air by the 
u 


action either of the ſun beams, or of ſome ſubſtance that once iſſued 
out of the ſun, and reached to our air. For there may be certain 
bodies, generally in the form of liquors, which, tho' they paſs oft from 
ſome peculiarly diſpos'd ſubſtances, will, during their ſtay or contact, 
roduce in them a great and ſtrange aptneſs to be volatilized , at leaſt, 
tis agreeable to experience, that either upon the accounts abovemen- 
tioned, or of ſome others, thoſe parts of the atmolphere, which, 
in a ſtricter ſenſe, may be called the air, are in ſome places to 
intermixed with particles of different kinds, that among ſo great a 
number of various ſorts of them, tis very likely there ſhould be ſome 
kinds of an uncommon and an unobſery'd nature; as might ſeem pro- 
bable by the waſting of odorous bodies, and eſpecially camphire ; and 
becauſe ſome ſolid bodies actually cold, when their | ſuperficial parts 
are newly taken off, emit, tho' inviſibly, ſuch large ſteams into the air, 
as continually to grow manifeſtly lighter upon the balance. | 

The firſt phenomenon I ſhall propoſe, to ſtrengthen thele ſuſpicions, 
is, the appearance or growth of ſome ſalts, in certain bodies which 
afford them not at all; or nothing near in ſuch plenty, or ſo ſoon, 
unleſs they be expos'd to the air. 

Suſpecting a ſolid marcaſite, hard as ſtone, to be fit to make an in- 
ſtance for my purpoſe, I caus'd it to be broken, that the internal and 
more ſhining parts might be expos'd to the air; but tho this were done 
in a room where a good fire was uſually kept, 1o that the marcaſite was 
not only ſheltered from the rain, but kept in a dry air; yet after a 
while, 1 diſcover'd, upon the glittering parts, an effloreſcence of a vi- 
triolic nature. And afterwards meeting with a ponderous, and dark 
coloured mineral, which at the firſt breaking diſcover'd to the eye no 
9 of any ſalt, nor ſo much as any ſhining marcaſitical par- 
ticles; we found, nevertheleſs, that a large quantity of theſe hard and 
heavy bodies being kept expoſed to the air, even in a room that pre- 
ſerved them from the rain, tho', probably, they had lain many ages 
entire on the hill wherein they were found; yet in a few months, by 
the operation of the air upon them, they were in great part crumbled 
to a powder, exceeding rich in copperas. Nay, having laid up 
ſome of theſe ſtones in a room where I conſtantly kept a fire, and in 
the drawer of a cabinet, which I did not often, take out to give them 
freſh air, moſt of them were covered with a large effloreſcence; which, 
by its conſpicuous colour, between blue and green, by its taſt and fitneſs 
to make in a trice an inky mixture, with an infuſion of galls, ſuffi- 
ciently manifeſted it ſelf to be vitriol; the growth whereof, by the 
help of the contact of the air, is the more conſiderable, becauſe it is 


not a mere acid. falt, but abounds in ſulphureous and combuſtible parts, 
+ |: "Ro 
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which I have ſeveral times actually ſeparated, or obtain*'d from com- 
mon vitriol, without the addition of any combuſtible body; and ſome- 


times without any addition at all. It was alſo uncommon, that our 


blackiſh minerals required no longer time, nor any rain, to make them 
afford their vitriolic efloreſcencies; for I kept many of thoſe mar- 
caſites, both glittering ones and others, of which they make 
great quantities of vitriol at Deprford, without perceiving in them a 
change, that came any thing near to what I have mentioned. And [ 
have obſerved thoſe whoſe trade it is to make vitriol, are often oblig'd 
to let. their vitriol-ſtones, as they call them, lie for half a year, nay, 
ſometimes two years, expoſed not only to the open air, but to tha 
rain and ſun, before they can obtain from them their vitriolic 
mn 
That alſo the earth, or ore of alum, robb'd of its ſalt, will, in tract 
of time, recover it, by being expoſed to the air, we are aſſured by the 
experienced Agricola. I have likewiſe obſerved, that ſome kind of lime 


in old walls and moiſt places, has, in time, gain'd a large effloreſcence, 


very much of a nitrous nature; as I was convinced, by having obtain'd 


falt-petre from it, upon barely diſſolving it in common water, and 
evaporating the filtred ſolution: and alfo in calcined vitriol, whoſe 
ſaline parts have been driven away by the violence of the fire, particles 
of freſh ſalt may be found, after it has lain a competent time in the 
alr. | 
But tho? theſe and the like oþfervations have generally paſs'd, with- 
out being calld in queſtion; yet it ſeems to me ſomewhat doubtful, 
whether the ſalts that appear in the forementioned caſes, are real] 

produced by the operation of the air working as an agent, or alſo 
concurring as an ingredient; or whether theſe faline ſubſtances proceed 


not from ſome internal thing, analagous to a ſeminal principle, 


cauſing in them a kind of maturation of ſome parts; which bein 


once ripen'd, and perhaps aſſiſted by the moiſture of the air, dilclofe 


themſelves in the form of faline concretions; as in the feculent or 
rartarous part of wines, there will, in tract of time, be generated or 
produced, numerous corpuſcles of a ſaline nature, that give the acid 


taſt we find in tartar, eſpecially in that of Rheniſh wine. It may allo be 
ſuſpected, that the falts found in marcaſites, in nitrous and aluminous 


earths, &c. are made by the faline particles of the like nature; that 
among multitudes of other kinds ſwim in the air, and are attracted 


by the ſimilar particles yet remaining in the terreſtrial bodies, which 


are, as it were, the wombs of ſuch minerals; as ſpirit of nitre will with 


fixed nitre, and ſome other alkalies, compoſe ſalt- peter; or elſe, that 
ſuch aerial ſalts, aſſiſted by the moifture of the air, ſoften, open, and 


almoſt corrode, or diſſolve the more terreſtrial ſubſtance of theſe 
wombs, and thereby ſollicit and extricate the latent ſaline particles; and 
their union with them, compoſe thoſe reſulting bodies that re- 


ſemble vitriol, alum, &c. However, if a convenient quantity of nitrous 


earth, 
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earth, or other _ ſubſtance, be kept in a cloſe veſſel, whereto the Nax. His x. 


air has no acceſs, for as long a time as has been obſerv'd ſufficient to 
impregaate the like ſubſtance, or a portion of the ſame matter that was 
included, it may help to remove our ſcruples; for if the body that 
was kept cloſe, have either gain'd falt at all, or very much leſs in 
proportion to its bulk, than that which was kept expoſed, we may 
thence learn, what is to be aſcribed to the air in the produttion of 
nitre, or other ſaline concretions. And having obſerved none of theſe 
bodies, that would ſo ſoon, and ſo manifeſtly even to the eye, diſcloſe 
a ſaline ſubſtance, as the blackiſh vitriol-ore before mentioned; I 
judged this a very fit ſubject, wherewith to try what maturation, or 
time, the air being ſecluded, wou'd do in this caſe. Accordingly, 
having taken ſome fragments of it, which we carefully freed from the 
adhering vitriolic efloreſcence, we put of different fizes of them into 
two conveniently ſhap'd glaſſes, which being hermetically ſealed, were 
order'd to be kept in fit places; by which means 'twas expected, that 
even, without opening the glaſſes, we ſhould be able eaſily to ſee, by 
the changed colour of the ſuperficial parts, whether ai'y vitriolic 
effloreſcence was produced; but thro' the negligence, or miſtake, of 
thole to whom the care was recommended, the experiment was never 
brought to an ifſue. Tho” after ſome time I perceiv'd, that notwith- 
ſtanding the glaſs had been ſo cloſely ſtopp'd, there plai:ly appeared 
on the outſide of the maſs, ſome grains of an effloreſcence; whole 
colour, between blue and green, argued it to be of a vitriolic nature. 
But although, till the ſucceſs of ſome ſuch trial be known, I dare not 
confidently pronounce about the production or regeneration of ſalts, in 
bodies that have been robb'd of them, and aſcribe it wholly to the air 
yet when I conſider the ſeveral great effects of the air upon ſeveral 
other bodies, I think it not raſh to conjecture, in the mean time, that 
the operations of the air may have a conſiderable ſhare in theſe phe- 
nomena; aud fo, that there may be latent qualities in the air; theſe 
qualities being underſtood in concreto, together with the ſubſtances, or 


corporeal effluvia, wherein they reſide. And of ſuch aerial qualities, 


taken in this ſenſe, I ſhall now proceed to mention ſome other inſtances. 
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The difficulty we find in keeping flame and fire alive, tho' but for 4 vita! fub- 
a little time, without air, renders it ſuſpicious, that there may be dif- Hence in bb 


perſed thro” the reſt of the atmoſphere, ſome odd ſubſtance, either ot 


a ſolar, aſtral, or other Oreign nature; on account whereof the air is 
lo neceſſary to the ſubſiſtance of flame. And this neceſſity I have found 
to be more conſiderable, and leſs dependent upon the manifeſt attributes 
of the air, than is uſually obſerv'd; for by trials purpoſely made, it has 
appear'd, that a ſmall flame of a lamp, tho? fed perhaps with a ſubtile, 
thin oil, wou'd in a large glaſs-receiver expire for want of air, in a far 
leſs time than one wou'd believe. And it will not much leſſen the 
difficulty to alledge, that either the groſs fuliginous ſmoke in. a cloſe 
veſſel ſtifled the flame, or that the preſſure of the air is requiſite to 

Vor, III. M impel 


Hidden Qualities 


Nar.Hisr. impel up the aliment into the wieck ; for to obviate theſe obje&ions, 
ll have, in a large receiver, employed a very {mall wieck, with ſuch 


Seminal cor- 
puſcles in the 


rectiſied ſpirit of wine, as wou'd in the free air burn totally away; yet 
when a very ſmall lamp, furniſhed with ſuch a very ſlender wieck, was 
made to burn, and, filled with this liquor, was put lighted into a large 
receiver, that little flame, tho it emitted no viſible ſmoke at all, wou'd 
uſually expire within about one minute, and often in leſs; and this tho' 
the wieck was not ſo much as ſiug'd by the flame: nor indeed is a 
wieck neceſſary for the experiment, ſince highly rectified ſpirit of wine 
will, in the free air, flame away without it. Aud it ſeems ſurprizing, 
what that ſhould be in the air, which enabling it to keep flame 

alive, does yet, by being conſum'd or deprav'd, ſo ſuddenly render the 
air unfit to preſerve flame. It alſo ſeems by the ſudden waſting or 
ſpoiling of this fine ſubſtance, whatever it be, that the bulk of it is but 
very ſmall in proportion to the air it impregnates with its vertue : 
for after the extiuction of the flame, the air in the receiver was not 
viſibly alter'd; and, for ought I could perceive by ſeveral ways of 
judging, the air retained either all, or at leaſt the far greateſt part of 
its elaſticity ; which I take to be its moſt genuine and diſtinguiſhing 
property. And this undeſtroy d ſpringyneſs of the air, with the he- 
ceſlity of freſh air to the life of hot animals, ſuggeſts a great ſuſpicion 
of ſome vital ſubſtance, if I may ſo call it, diffuſed thro” the air; whe- 
ther it be a volatile nitre, or rather, ſome anonymous ſubſtance, ſide- 
real or ſubterraneal ; tho' not improbably of kin to that which ſeems 

ſo neceſſary to the maintenance of the other flames. | 

By keeping putrefied bodies in glaſſes hermetically feal'd, and there- 
by ſecured from the contact of the external air, I have not been able 
to produce any inſect, or other living creature; tho' ſometimes I have 
kept animal ſubſtances, and even blood, ſo included for many months; 
and one or two of them for a longer time; and tho' theſe ſubſtances 
had a manifeſt change made in their conſiſtence, whilſt they remain'd 
ſeal'd up. I ſhall here add another obſervation, that I met with in a 
little diſſertation, de admirandis Hungarie aquis, written by an Hungarian 
nobleman ; where ſpeaking of the native ſalt which abounds in their 
regions, he ſays that “ in the chief mine of Tranſylvania, called De- 
« ſienſis, there was, a few years before he wrote, a great oak, like a 
& huge beam, dug out of the middle of the ſalt; but tho' it was ſo 
* hard, that it could not eaſily be wrought upon by iron tools, yet 
4 being expos'd to the air out of the mine, it became ſo rotten, that 
« in four days it was eaſy to be crumbled between the fingers.” And 
of that corruptive, or diſſolutive power of the air near thoſe mines, 
the ſame author mentions other inſtances. | 
Having found an antimonial preparation to prove emetic, in a caſe 
where I did not at all expect it; I enquired of ſome phyſicians and 
chymiſts of my acquaintance, whether they had not taken notice, that 
Antimonium diaphoreticum-wou'd: become vomitive, if *twere not kept 
from: 
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from the air? And more than one phyſician aſſured me, it wou'd; as 
they had found by particular trials. I find alſo, that the experienced 
Zwelfer gives a caution againſt letting the air come at theſe antimonial 
medicines ; leſt it ſhould render them, as he ſays it will in tract of time, 
not only emetic, but diſpos'd to produce heart-burnings, faintings, and 
other bad ſymptoms. And I learnt from a very ingenious phyſician, 
that having carefully prepared Autimonium diaphoreticum, he gave many 
doſes of it whilſt it was freſh, and kept ſtopt in a glaſs, without find» 
ing that in any patient it procured one vomit ; but having kept a par- 
cel of the ſame remedy for a conſiderable time, in a glaſs, only cover'd 
loolely with a paper; the medicine, vitiated by the air, prov'd ſtrongly 
emetic to thole, who neither by conſtitution, nor foulneſs of ſtomach, or 
on any other diſcernable account, were more than others that had taken 
it, diſpos'd to vomit. By which obſervations, and what I before 
remark'd of ſalt- peter obtainable from lime, it ſhould ſeem, as 
it either there were in the air a ſubſtance diſpoſed to be aſſimilated 
by all kinds of bodies; or that the air is ſo vaſt and rich a magazine 
of innumerable ſeminal corpuſcles, and other analogous particles, that 
almoſt any body long expos'd thereto, may there meet with particles 
of kin to it ſelf, and fit to repair its injuries and loſſes, and reſtore it to 
its natural ſtate, | 

M. de Rochefort, in the account he gives of the fruit of the tree Junipa, the 
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juice whereof is employ'd by the Indians to black their skins, that they P7929 in the 
air. 


may look the more terrible to their enemies, obſerves, that tho' the 
ſtain or tincture of this fruit cannot be waſh'd out with ſoap ; yet with- 
in nine or ten days it will vaniſh of it ſelf: which wou'd make one 
ſuſpect, that there may be in the air ſome ſecret, powerful ſubſtance, 
that renders it a menſtruum of more efficacy than ſoap it ſelf, to take 
away ſtains. I have ſeen this fruit, but not whilſt it was juicy enough 
to have a trial made with it, which I ſhould have been glad of, becauſe 
the author does not clearly expreſs, whether this diſappearing of the 
tincture happens indifferently. to the bodies it chances to ſtain, or is 
only. obſerved on the skins of men: for as in the former caſe *twill 
afford an inſtance pertinent to our preſent purpoſe; io in the latter, I 
ſhould ſuſpe&, that the vaniſhing of the tincture may be due, not ſo 
much to the operation of air upon it, as to the ſweat and exhalations 
of a human body; which abounding with volatile ſalt, may either de- 
ſtroy, or carry off with them, the colour'd particles they meet with 
in their paſſage. 

I have ſometimes, with wonder, obſerv'd the excellency of the better 
fort of Damaſco ſteel, in compariſon of ordinary ſteel. And there is 
one phenomenon, which, tho'l am not ſure it belongs to the late::t 
qualities of the air, yet becauſe it very well may, I will here relate it. 
Having enquired of an eminent and experienced artificer, whom | employ 
in-ſome difficult experiments, about the properties of Damaſco ſteel ; 
the honeſt, ſober man, averr'd to me, that when he made inſtruments 
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Nr. His r. of it, and gave them the true temper, which is ſomewhat different 
WW from that of other ſteel, he generally obſerved, that, tho* when ra- 


Changes of 
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zors, Cc. made of it, were newly forg'd, they would be, ſometimes, 
worſe than thoſe of other ſteel ; yet when they had been kept for a 
year, or two, or three in the air, tho' nothing elſe was done to im- 
prove them, they would much ſurpaſs other inſtruments of the ſame 
kind, and what themſelves were before; ſo that ſome of them have 
been laid aſide, at firſt, as no ways anſwering the great expectation 
conceived of them, which, after two or three years, they were tound to 
exceed. And I have ſeveral times made a ſubſtance, that conſiſts chiefly 
of a metalline body, aid is of a texture ſo cloſe as to lie for many 
hours undiffolved in a corroſive menſtruum ; yet this ſubſtance, that 


was fixed enough to endure melting by the fire, without loſing its 


colour, would, when I had purpoſely expoſed it to the air, be diſ- 
ſolved in a very ſhort time, and have its ſuperficial parts turn'd al- 
moſt black. | | 

And this brings to mind the very pretty obſervation, newly made 
in Haly by an ingenious man, who took notice, that, if after the 
opening of a vein, the blood be kept till it- be concreted, and have ex- 
cluded the ſuperficial ſerum, tho' the lower part be uſually of a dark 
and blackiſh colour, in compariſon of the ſuperficial parts, and there- 
fore be counted far more feculent ; yet if the lump or clot of blood 
be broken, and the internal and dark colour'd parts of it expoſed to 
the air, it will, after a time, be ſo wrought on thereby, that the new 
ſuperficial part will appear as florid as the the upper part ſeemed be- 
fore. And this obſervation I found to hold in the blood of ſome 
beaſts, whereon I tried it; but I have found it to ſucceed in much 
fewer minutes than the Jralian experiment, on human blood, made 
me expect. 

On the other ſide, I have often prepared a ſubſtance, wherein the 
effect appears quite contrary. to this. For tho' the factitious concrete, 
whilſt kept to the fire, or very carefully preſerv'd from the air, be 
of a red colour, almoſt like the common opake bloodſtone of the 
ſhops, yet if I broke it, and left the lumps in the air, it would, in 
a ſhort time, perhaps, in leſs than a quarter of an hour, have its 
ſuperficial parts turned of a very tk colour, ſometimes ſcarce 
at all ſhort of blacknels. 

A very inquiſitive perſon, of my acquaintance, making, by diſtilla- 
tion, a medicine of his own deviſing, chanc'd to obſerve this odd 
property in it, that if it were kept ſtopp'd, it would be coagulated 
almoſt like oil of aniſeed, in cold weather; yet if the ſtopple 
were taken out, and acceſs for a while given to the air, it would 
turn to a liquor, and the veſſel being again ſtopp'd, it would, tho 
more ſlowly, coagulate again. And deſiring to ſee this odd preparati- 
on, I found it, when brought into the room where I was, not liquid, 
but conſiſtent ; tho? of a flight and ſoft texture. And having taken 
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out the cork, and ſet the viol in a window, tho? the ſeaſon, being Nat. Hisr: 
winter, was cold; yet, in a little time, I found the coagulated ſub- = 
ſtance almoſt become fluid, And another time, when the ſeaſon was 
leſs cold, being where the vial was kept well ſtopp'd, and caſting my 
eyes on it, I perceived the included ſubſtance to be coagulated much 
like oil of auiſeed. And this ſubſtance having, as the maker al- 
ſured me, nothing at all of mineral in it, nor any chymical falt ; but 
conſiſting ouly of two ſimple bodies, the one a vegetable, and the 
other an animal ſubſtance, diſtilbd together; theſe contrary effects 
of the air, (which ſeems to have a power, in ſome circumſtances, to 
coagulate ſuch a body, and yet to diſſolve and make it fluid, when 
freſh parts are allow'd acceſs) may deſerve to be farther re- 
flected on, with regard to the ſeaſonable operations the inſpired air 
may have on the conſiſtence and motion of the circulating blood, 
and to the diſcharge of the fuliginous recrements to be ſeparated from 
it in its paſſage thro' the lungs. | 

There are two other phenomena which ſeem favourable to our 
ſuſpicion, there being anonymous ſubſtances and qualities in the 
air: the one is, the growth or apparent production of metals and 
minerals dug out of the earth, and expoſed to the air. But of this 
we ſhall treat more particularly hereafter ; tho* the caution formerly 
given about the regeneration of ſalts in nitrous and .other earths, 
may, mutatis mutandis, be applied to this production of metalline and 
mineral bodies. The other phenomenon is afforded by the various Conragions 
and odd contagious diſeaſes, that at ſome times, and in ſome places, Aſeaſes occa» 
invade and deſtroy numbers of beaſts, ſometimes of one particular /oed bx the 
kind, and ſometimes of another. Of this we have many inſtances in 
the books of approved authors, both phyficians and others; and I 
have my ſelf obſerved ſome notable examples of it. Probably the 
ſubterraneal parts of the earth, ſometimes, eſpecially after earthquakes, 
fend up into the air. peculiar kinds of venomous exhalations that pro- 
duce new and mortal diſeaſes, in animals of a particular ſpecies, and 
not in thoſe of another; and in this, or that particular place, and 
not elſewhere; of which we have an eminent inſtance in that odd 
plague, or murrain, of the year 1514; which Fernelius tells us, inva- 
ded none but cats. And even in animals of the ſame ſpecies, ſome- 
times one ſort has been incomparably more obnoxious to the plague 
than another. Dionyſius Halicarnaſſeus mentions a plague that attack'd 
none but maids: and the peſtilence, that raged in the time of Gen- 
tilis, a fam'd phyſician, kill'd but few women, and ſcarce any but luſty 
men. Boterus, allo, mentions a great plague, that aſſaulted almoſt on- 
ly the younger - ſorts of perſons ; few paft thirty years of age being 
attack'd by it; which laſt obſervation has been, alſo, made by ſeve- 
ral late phyſicians. We may add, what learned men of the faculty 
have noted, at ſeveral times, concerning plagues, that particularly in- 
vade thoſe of this or that nation, tho" confufedly mix'd with other 
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Nur. Hisr. people. Cardan ſpeaks of a plague at Baſil, with which only the 
FW Switzers, and not the: talians, French, or Germans, were infected. And 


efluvia in the 


Johannes Utenhovious takes notice of a cruel plague at Copenhagen, which, 
tho' it rag'd among the Danes, ſpared the Engliſh, Dutch, and Ger- 
mans; who freely enter'd the infected houſes, and were not careful 
to avoid the fick. But I muſt not be underſtood to impute theſe effects 
merely to the noxious ſubterraneal fumes; for I am far from denying, 
that the peculiar conſtitutions of men are likely to have a great 
ſhare in them; yet it ſeems leſs probable, that the peſtilential venom, 
diffuſed thro' the air, ſhould owe its enormous and fatal efficacy to 
the exceſs of the manifeſt qualities of the air, than to the peculiar 
nature of the peſtilential poiſon breath'd from the bowels of the 
earth; which poiſon, when it is, by dilution, or diſſipation, enerva- 
ted; or by its progrels, paſt beyond the air we breathe in, or ren- 
der'd inetfe&ual by ſubterraneal or other corpulcles of a contrary 
quality, the plague, which it produced, either quite ceaſes, or de- 
generates into ſomewhat elſe. And thus, perhaps, ſome of thole 
diſeaſes, called new, which either began to appear, or raged within 
theſe two or three centuries, as the ſweating- ſickneſs, in the fifteenth 
century, the ſcurvey and the Morbus Hungaricus, the Lues Moraviæ, No- 
dus morbus Lune burgenſis, and ſome others, in the laſt century, may 
55 in part cauſed by the heterogeneous ſteams we are here conſi- 
ering, 

And now if our two ſuſpicions. about ſubterraneal and ſiderial 
effluvia ſhall prove well grounded, they may lead us to farther 
thoughts about things of no mean conſequence ; three of which I ſhall 
here mention, And 1. we may hence take occaſion to conſider, whe- 
ther ſeveral changes of temperature and conſtitution in the air, both 
as to manifeſt and latent qualities, may not, ſometimes, be derived 
from the ſcarcity, or plenty, and peculiar nature of one or both of 
theſe ſorts of effluvia. We find, in the moſt approved writers, ſuch 
ſtrange phenomena to have, ſeveral times, happen'd in great plagues 
and — diſeaſes, fomented and communicated, nay, began by 
ſome latent peſtiferous, or other malignant conſtitution of the air, 
as have obliged many of the moſt learned of them to have recourſe to 
the immediate operation of the angels, or of the power and wrath of 
God himſelf; or at leaſt to ſome unaccountable influence of the ſtars. 
But none of theſe ſolutions ſeem preferable to what may be ga- 
ther'd from our conjecture; ſince of phyſical agents, whereot we 
know nothing ſo much as that they are to us inviſible, and, proba- 
bly, of a heterogeneous nature; it need be no great wonder, that the 
operation ſhould, alſo, be abſtruſe, and the effects uncommon. And 
there are clearer inducement> to perſuade us, that another quality 
of the atmoſphere, its gravity, may be alter'd by unſeen effluvia aſ- 
cending from the ſubterraneous regions of our globe. We have of- 
ten perceived, by the mercurial barometer, the weight of the air fo 
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be conſiderably increaſed, when we could not perceive in the air, nor Nr. Hisr- 
ſurface of the earth, any cauſe to which we might aſcribe ſo great a 
change. And | have ſometimes doubted, whether even the ſun it ſelf 
may not now and then alter the gravity of the atmoſphere, otherwiſe 
than by its rays or heat. I deſired ſome gentlemen of my acquaintance 
to aſſiſt me to diſcover, whether ſome of the ſpots that appear about 
the ſun, may not, upon their ſudden diſſolution, have ſome of their 
diſpers'd matter thrown off as far as our atmoſphere; and that in a 
quantity ſufficient to produce ſome ſenſible alterations in it, at leaſt as 
to gravity. | ; 
2. Another thing which our two forementioned ſuſpicions, if allow'd 
of, will luggeſt, is, that poſſibly ſome bodies we are converſant with, 
may have a peculiar diſpoſition and fitneſs to be wrought on by, or to 
be alſociated with ſome of thole foreign effluvia, emitted by unknown 
bodies, lodg'd under ground, or that proceed from ſome particular 
planet. For what we call antipathies, depending really, on the peculiar 
textures, and other modifications of the bodies, between which theſe. 
friendſhips and hoſtilities are ſaid to be exercis'd, I fee not why it is 
impoſſible, that there ſhould be an affinity betwixt a body of a fit or 
convenient texture, eſpecially as to the ſhape and ſize of its pores, and. 
the effluvia of any other body, whether ſubterraneal or ſidereal. We 
ſee, that convex burning glaſſes, by virtue of their figure, and the 
diſpoſition of their pores, are fitted to be pervaded by the rays of 
light, and to refract them, and thereby to kindle combuſtible matter; 
and the ſame rays of the ſun will impart a ſplendor to the Bolonian 
ſtone. And as for ſubterraneal bodies, we have ſometimes ſhewn, that 
two minerals being prepared in a peculiar manner, the ſteams of the 
one aſcending without adventitious heat, and wandering thro” the air, 
will not ſenſibly work on other bodies; but if they meet with a body 
that we prepared, they immediately operate upon it; and the effett 
will be both manifeſt and Jaſting. 
3. The third thing ſuppos'd by our ſuſpicions is, that if they are 
well founded, it may be conſider'd, whether among the bodies we are 
acquainted with here below, there are not ſome that may prove recep- 
tacles, if not alſo the attracives of ſidereal, and other. foreign 
_ effluvia, that rove up and down in our air. By attractives, I here mean, 

ſuch magnetical bodies as are fitted to detain, and join with effluvia; 

when, by virtue of the various motions that belong to the air as a 

fluid, theſe happen to accoſt them, Thus in making oil of tartar per 

deliquium, tho' the fiery ſalt is ſuppos'd to draw to it the aqueous 

vapours, yet indeed it does but arreſt and incorporate with ſuch of thoſe 

that wander thro' the air, as come in their paſſage to accoſt it. And 

without receding from the corpuſcularian principles, we might allow - 

ſome of the bodies we ſpeak of a great reſemblance to magnets; which. 

m2», upon the bare account of adheſion, by juxta-poſition, or contact, 
detain the effluyia that wou'd glidealong them; and theſe may be the _ — 
mly 
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Nar.Hisr. firmly.arreſted, by a kind of precipitating faculty of the magnet, with 
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regard to ſuch effluvia; nay, tis poſſible in ſome circumſtances of time 
and place, that one of our magnets may, as it were, fetch in ſuch 
teams, as wou'd indeed paſs near it, but wou'd not otherwiſe come to 
touch it. Thus I have made bodies, not all of them electrical, attract, 
without being excited by rubbing, Cc. far lels light bodies than the 
effluvia we are ſpeaking of. : 
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EVERAL bodies, which experience aſſures us imbibe or retain 
ſomething from the air, as calcined minerals, marcaſites, ſalts, 
factitious and natural, cc. may be often expos'd to it, and then weigh'd 
again, -and farther diligently examined, whether that which makes the 
increaſe of weight be a mere imbibed moiſture, or ſomewhat elle z and 
likewiſe, whether it be ſeparable trom the body or not, or have endow'd 
it with any conſiderable quality. And experiments may be varied with a 
good magnet, by expoſing it long to the air, in regions differing much 
in climate, ſoil, or both; by expoſing it by day only, or by night, 
at ſeveral ſeaſons of the year, in ſeveral temperatures of the air, at 
ſeveral conſiderable aſpects of the ſtars and planets, by making it 
more or leſs frequently part with what it has gained from the air ; 
and in ſhort, by having regard to that variety of circumſtances which 
human ſagacity will ſuggeſt. For by thus diverſify ing the experiment 
many ways, we may, perhaps, by one or other of them, make ſome 
unexpected, and yet important diſcovery, of the effluvia wherewith the 
air in particular places, at particular times, abounds; and perhaps too 
of ſome correſpondence between the celeſtial and terreſtrial globes of 
the world. 

Theſe, perhaps, will ſeem extravagant thoughts; but if I had 
been fortunate in preſerving all my obſervations, or other fruit, 
of ſome experiments I once made of this kind, it wou'd keep them 
from appearing ridiculous. To ſhew, however, that the air may not 
only have a notable operation upon vitriol, even after a ſtrong fire 
could work no farther on it; and that this operation was conſiderably 
diverſify'd by circumſtances; I ſhall make uſe of an obſervation of the 
experienced Zwelfer, who informs us; that © the colcothar of this mi- 
cc neral, made by a ftrong diſtillation, is not corroſive; and that no 
ce ſalt can be obtained from it ſoon after diſtillation, by the affuſion of 
© water; but, ſays he, if it be tor ſome time expos'd to the air, it 
& will yield a falt, which is ſometimes white, ſometimes of a beautiful 
cc purple colour; and this I have obtain'd in large quantities, and 
* {ſometimes alſo a nitrous kind.“ 
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This teſtimony has much the more weight with me, becauſe I find Nax. Hisr. 
what he affirms of the ſaltleſſneſs of vitriol, newly and ſtrongly cal 


cined, to be very agreeable to ſome of my experiments upon colcothar 
of blue vitriol; which is ſo odd a concrete, that I more than once re- 
commended the making experiments upon it to ſeveral curious perſoas ; 
one of whom, an induſtrious man, and vers'd in chymical operations, 
aſſured me, that not only he had different kinds of ſalts from colcothar 
expos'd to the air for many months, and robb'd at convenient times of 
what it acquired; but that in traft of time he found it ſo alter'd, that 
he obtain'd from it a conſiderable quantity of true running mercury. 


But there are two or three things that I wou'd deſire to be obſery'd o8ſervarin 
about this odd Caput mortuum. The firſt is, that ſome circumſtances be t be made on 


regarded, which moſt obſervers wou'd overlook ; ſuch as the tempera- 
ture of the air, the month of the year, the winds, the weight of the 
atmoſphere, the ſpots of the ſun, the moon's age, her place in the 
zodiac, and the principal aſpects of the planets, and other chief ſtars : 
for tho it be a boldneſs to affirm, that any, or perhaps all theſe” toge- 
ther, will be concern'd in the production of the ſalt, or other ſubſtance 
to be made or diſclos'd in the colcothar; yet in things new and exor- 
bitant, it may be ſometimes raſh and peremptory, to deny even ſuch 
particulars as cannot without raſhneſs be poſitively aſſerted; and in our 
caſe,the ſmall trouble of taking notice of circumſtances, will be richly re- 
warded,by the leaſt diſcovery made in things ſo abſtruſe and conſiderable. 
And as we cannot yet pronounce ſo much as negatively, whether the 
libration of the moon, and the motion of the ſun, and perhaps of ſome 
of the other planets, about their own centers, and conſequently their 
turning ſeveral parts of their bodies to us, may have an operation upon 
our atmoſphere ; ſo, for ought I know, there may be in thoſe vaſt 
internal parts of the earth, whoſe thin cruſt only has been here and 
there dug into, conſiderable maſſes of matter having periodical revo- 
lutions, accenſions, eſtuations, fermentations, or in ſhort, ſome other 
notable commotions; whoſe effluvia may produce effects yet unobſerv'd 
on the atmoſphere, and on ſome particular bodies expos'd to it; tho 
theſe periods may, perhaps, be altogether irregular, or have ſome kind 
of regularity, different from what one wou'd expect. Thus the ſea 
has thoſe grand intumeſcencies, we call ſpring-tides, not every day, nor 
at any conſtant day of the month or week, but about the full and new 
moon ; and theſe ſpring-tides are moſt notably heighten'd, not every 
month, but twice a year; at or about the vernal and autumnal equi- 
noxes: which obſervations are not near ſo ancient, and fo well known, 
as the daily ebbing and flowing of the ſea, The eteſians of the ancients 
I ſhall not now inſiſt on, nor the obſervations of the elder inhabitants 
of the Caribbee iſlands ;, who, when the Europeans firſt reſorted thither 
had hurricanes but once in ſeven years; afterwards they were moleſted 
with them once in three years; and of late they are troubled 
with them almoſt every year. And a phyſician who lived there, told 


Vol. III. N me, 


ot har. 


Nr. His 
— 


Hidden Qualities 


r. me, he had ſcarce ever obſery'd them to ſucceed one another in a leſs 
) compaſs than of two months. In which inſtances, and ſeveral others 


that may be noted, of what changes happen to great quantities of 
matter, nature ſeems to affe& ſomething of periodical; but not in a 
way that appears to us regular. We may add, what the learned Fre- 
niu relates of thoſe hot fprings in Germany, he calls Therme piperine, of 
which he affirms this peculiarity, that they annually begin and ceaſe 
to flow at certain ſeaſons; the former about. the 3* of May; and the 
latter near the middle of September ; from which time they reſt till the 
following ſpring. And Johannes de Laet tells us, that “ in the Mexican 
« province Vlotepec, there is a ſpring which runs for four years ſuc- 
ce ceſſively, and remains dry for the four following; when it again 
ce breaks out afreſh ; and which, ſays he, is ſtrange, it affords leſs water 
& on rainy days, than it does in clear, dry weather.” 

And thus much may invite us to take notice of circumſtances in our 
obſervations on colcothar ; which might with the greater hopes of 
ſucceſs be kept long expos'd, becauſe bars of windows, and other erect 
irons, have been found in tract of time to acquire a ſettled magnetiſm 
from the effluvia of the earth. | 

The other principal thing I wou'd recommend is, that notice be taken 
not only of the kind of vitriol, whereof. the colcothar is made, as 
whether it be blue Dantzick vitriol, vitriol of iron, Hungarian, Roman, 
&c. but alſo to what degree the calcination is made, and how far the 
calcin'd matter is freed from the ſalt by water. For the e circumſtan- 
ces, at leaſt in ſome places, will be of moment, and may perhaps afford 
hints of the conſtitution of the atmoſphere in particular parts, as 
well as of the beſt preparation of colcothar for detaining the foreign 
effluvia. And Il wou'd the rather have experiments try'd again in other 
places with colcothar not calcin'd to the utmoſt, nor yet ſo exquiſitely 
edulcorated, but that ſome ſaline particles ſhou'd be left in it for future 
increaſe ; becauſe I have more than once purpoſely try'd, in vain, that 
the Caput mortzum of blue vitriol, whereof the oil and other parts had 
been driven off with a violeat and laſting fire, wou'd not, when freſh, 
impart any faltneſs to water ; nor do | think, that out of ſome ounces 
purpoſely edulcorated, I obtained one grain of ſalt: and this inſipid 
colcothar being expos'd, ſome by me, and ſome by a fl iend who had 
conveniency in another place not far off, to the air, ſome for many 
weeks, and ſome for ſeveral months; we did not find it to have mani- 
feſtly increas'd in weight, or to have acquired any ſenſible ſaltneſs; 


which, ſuppoſing the vitriol to have nothing extraordinary, gave me 


the ſtronger ſuſpicion of ſome peculiarity in the air of that part of 
London, where the trials had beea made ; at leaſt, during thoſe times 
wherein we made them ; becauſe not only former experiments made here 
in E-gland had aſſured me, that ſome colcothars will gain a conſiderable 
addition of weight, by being expos'd to the air; but accidentally com- 
plaining of my diſappointment to a traveller, who had in many countries 
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examined their vitriols, aſſured me, that tho' he uſually dulcify'd his Nax. His x. 
colcothar very well, yet within 4 or 5 weeks he found it conſiderably w . 
impregnated by the air whereto it was ex pos d. 
It remains, that I add one intimation more about vitriol ; for ſince 
it has ſo great a correſpondence with the air, as I have found, it wou'd 
not be amiſs to try, not only colcothar of different vitriols, whether 
barely made the common way, or without any metalline addition to 
the vitriol-ſtones or ore; but other preparations of it too, as by 
expoſing vitriol, only calcined to whiteneſs by the ſun- beams; or fur- 
ther to an higher colour, by a gentle heat, or throughly calcined, and 
then — ae with a little of its own oil: for ſuch vitriolic ſub- 
ſtances as theſe the air may work upon; nay, even liquid preparations 
of vitriol may be peculiarly affected by the air, and thereby perhaps 
be uſeful to diſcover the preſent conſtitution, or foretel ſome approach- 
ing changes of it. = 
n making a compoſition with ſublimate, copper, and ſpirit of ſalt, Agrear id 
whereby I obtained a liquor of a beautiful green, | Gund the air had ſo f _—_— = 
much intereft in the production of the colour, that when 1 had made {,v**"5 
the ſolution of the copper and mercury with the ſpirit of ſalt, that 
ſolution was not ſo much as greeniſh, as long as I kept it ſtopp'd in the 
glaſs wherein *twas made: but if poured into a vial, which not being 
ſtopp'd, leaves it expos'd to the air, it after a while obtains that delight- 
ful green we ſpoke of. This experiment I repeated ſeveral times, and 
found the ſolution, till the air made it flouriſh, to be of a muddy reddiſh 
colour; ſo that having once kept ſome of the liquor, in the ſame glaſs 
egg wherein the ſolution had been made, it look'd like very dirty 
water ; whilſt the other part of the ſame ſolution, having been expoſed £ 
to the air, reſembled the colour of an emerald. In which change *tis 
remarkable, that to clarifie this liquor, and give it a tranſparent green- 
neſs, I perceiv'd not that any precipitation of foul matter was made, to 
which the alteration cou'd be aſcribed; yet to render it the more 
manifeſt, that this change proceeded not from a ſubſidence made of 
ſome darkening matter, effected by reſt; I kept ſome of the ſolution 
ſealed up in a fine vial for ſeveral months, without finding it at the 
end of that time other than of a dark or muddy colour; which it ſoon 
ceas'd to be, when the hermetic ſeal being broken off, the air was 
permitted to work upon it. And I further obſerved in our various 
experiments on this liquor, that according to the quality of the matter, 
and' other circumſtances, the greenneſs was not attain'd to but at certain 
periods of time; now and then diſcloſing it ſelf within two or three 
days, and ſometimes not til) after nine or ten. 
The method of making this green liquor being troubleſome, the fol- 
lowing may ſerve in its flead; tho' W it will not ſucceed ſo con- 


ſtantly as the other. We took, more than once, filings of clean, crude 

:opper, and having put on them a convenient quantity of good ſpirit of 

ſalt, we ſuffer d the menſtruum = work upon the metal, which it _— 
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does ſlowly, and not like Aqua fortis. When the liquor had, by this 
operation, acquir'd a thick, muddy colour, we decanted it into a 
clean wide-mouthed glaſs, which being left for a competent time in 
the open air, the expoſed liquor became of a fair green; tho' it 
did not appear that any thing was precipitated at the bottom to make 
it clear. % 18 

With how little confidence of ſucceſs, trials that have the aims of 
theſe are to be attempted, conſideration and experience have made me 
lenſible; yet I would not diſcourage mens curioſity from venturing 
even upon flight probabilities, where the deſign and the nobleneſs of 
the ſubje&t may make even ſmall attainments very deſirable, And 
tilt trials have been made, on occaſions of great moment, tis not 
eaſie to be ſatisfied, that men have not been wanting to themſelves. 
What experiments | have made, relating to this ſubject, I ſhall here 
fet down. ; 

1. Having occafion to dulcify ſome calx of Dantzick vitriol, from 
which the oil had been long before diſtilled; water was put upon two 
large portions of it, that the liquor might be impregnated with the 
vitriolic particles remaining in the calx; the water, put upon one 
of theſe portions, was, ſoon after, being ſufficiently impregnated, fil- 
tred, and gently abſtracted; by which means it afforded a kind of ſalt 
of vitriol, that ſeem'd to differ very little from the vitriol which 
had been calcined. But the water, put upon the other portion of cal- 
cin'd vitriol, was, in a wide-mouth'd veſſel, left in the air for a 
month or fix weeks, after which time, when it came to be abſtract- 
ed, it afforded many drams of a falt, that did not then, nor long after, 
look at all like common vitriol, or like the other; but ſhot white, 
almoſt like falt-peter, or ſome other untinged ſalt. Whether this 
experiment will conſtantly ſucceed, and at other ſeaſons of the year 
than in the ſummer, wherein *twas made, I had not the opportunity 
to try fully. But that the air may have a great ſhare, in varying 
the ſalts, obtainable from calcined vitriol, ſeems the more probable, 
becauſe we had a parcel of colcothar that had lain for ſome years 
in the air, ſhelter'd from the rain; and cauſing a lixivium to be made 
of it, We found, when the ſuperfluous moiſture was exhaled, that 


its faline particles began to ſhoot into ſalt far more white than vi- 


triol, and very different from it in its figure and way of concretion. 
2. Exactly weighing an ounce of the colcothar of vitriol of copper, 
carefully dulcified, and left in my ſtudy at Oxford, during the months 
of January and February, and expoſing it to the air for ſome. weeks, we 
found it to have thereby gained four grains, and about a quarter, be- 
fides ſome little duſt that ſtuck to the glaſs. This experiment, com- 
pared with the following, will ſhew, that the difference of airs, ſea- 
ſons, calces of vitriol, or other circumſtances, may produce a notable 
diſparity in the increaſe of the weight gain'd by the bodies expo- 

{ed to the air. 
3- We 


in the Air. 


3. We put eight ounces of foreign vitriol, calcined to a deep Nr. Hisr. 
redueſs, into a broad flat metalline veſſel, and let it upon a ſhelf www 


in a ſtudy that was ſeldom frequented; and at the ſame time, to 
obſerve what 1ncreale would be made by expoſing to the air a 
larger ſuperficies of the powder, with regard to its bulk, we put into 
another metalline veſſel, ſmaller than the other, only two ounces 
of colcothar, and ſet it on the ſame ſhelt with the other. This was 
done on March 12; and on June 25 we weigh'd theſe powders again, and 
found the eight ounces to have gained one dram and ſeventeen grains ; 
and the two ouuces had acquired the {ſame weight within a grain; then 
putting them back into their former veliels, we left them in the ſame 
place, as before, till Auguſt 24; when we found caule to ſuppoſe, that 
the greater parcel of colcothar had met with ſome miſchance, either 
by mice or otherwiſe; but the lels weighed twenty ſix grains heavier 
than it did in June, amounting row to two ounces one dram forty 
two grains; having 1ucrealed in leſs than fix months above a hundred 
grains, and conſequently, above a tenth part of its firſt weight. No 
trial was made to diſcover what this acquired ſubſtance might be, leſt we 
ſhould thereby diſturb the intended proſecution of the experiment. 

4. Becauſe in moſt of theſe experiments of ſubſtances expoſed to be 
impregnated by the air, or to detain its ſaline or other heterogeneous 
particles, we employed bodies prepared and much altered by the ope- 
ration of the fire, we thought fit to make ſome trials with ſuch as 
were unchang'd by the fire; and to this purpoſe, we took ſeveral 
ſmall lumps of a marcaſite, which was partly of a ſhining, and part- 
ly of a darkiſh colour, and which ſeemed well diſpoſed to afford vitri- 
ol, amounting to two ounces; theſe were kept in a room where they 
were freely acceſſible to the air, which was eſteemed to be very 
pure. After the marcaſites had been kept in this room, fomewhat 
leſs than ſeven weeks, we weighed them again, tn the tame balance, 
and found the two ounces increas'd by above twelve grains. 

5. I once or twice obferv'd the fumes of a ſharp liquor to work more 
ſuddenly or manifeſtly on a certain metal, ſuſtain'd iu the air, than 
did the menſtruum it ſelf that emitted thole fumes on thole parts 
of the metal it covered. And a chymiſt, who had been in Hungary, 
and other parts, purpoſely to viſit mines, aſſured me, that as to the 
ladders and other wooden work, employed in one or more of the 
deep Hungarian mines, thoſe that were in the upper part of the 

rooves, near the external air, would, by the fretting exhalations, be 
render'd unſerviceable, in a few months; whilſt ſuch ladders, pieces 
of timber, &c. which were employed in the lower part of the mine, 
would hold good for two or three times as long. 

6. A certain ſoft but confifient hody, about the bigneſs of a nutmeg, 
chymically prepared, and which, in the free air, would contmually 
emit a thick ſmoke, being put into a yial, and placed in a middle 


ſiz d receiver on our pneumatic engine, continued for ſome time to 
afford 
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mes, out of the vial, quite, cn 


waders; afford manifeſt Famer, 19 the air was exhauſting, ies length 
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of tin, 


en the Wed the 
matter having remained for ſome time in this. ſtate th. tking lub 
tance was ſo altered as to emit no more fumes, not only when; the 
air was let into the receiver, but for a conſiderable, time aſter the 
vial was taken thence, till it had been removed to the wagdow:; where 
the wind blowing in freſh air, it began to ſmoke, as formerly. Aud 
this ſubſtance having been kept in a large glaſs, into 5 gh was di- 
ſtill'd, at leaſt. for five or ſix weeks, would. ſmoke very plentifully 
upon the contact of the air, yet be kept from ſmoking, tho' the chy- 
mical receiver were ſtopp'd but with a piece of paper. Nay, farther, 
when a vial, containing ſome of it, was put, unſtopp'd,.in the receiver 
of our air-pump, cloſe luted on, tho no exhauſtion were made, yet 
the white fumes immediately ceas'd to aſcend, as if the ſmoke parti- 
cipated of the nature of flame, and preſently glutted the air, or 
— made it unfit, without diminiſhing its gravity, to raiſe the 
Lee us next conſider the generation of metals. But I deſign not to 
examine, whether metals and minerals, as if they were a kind of 
ſubterraneal plants, properly grow like vegetables; I here take the 
growth of metals in a looſe popular ſenſe, wherein a metal may be 
{aid to grow, if an aſſigned portion of matter, which yet either diſ- 
covers no metal, or but ſuch a quantity, as, being expoſed to the 
air, will, after a time, afford ſome, or a greater proportion than 
it had before. | 
An ancient owner of mines aſſured me, he could, otherwiſe than 
upon vulgar conjecture, prove, that minerals grow even after the 
veins have been dug; and being deſired to let me know his proofs, 
he gave me theſe that follow: firſt, he ſaid, that not far from his 
houſe there was a tiw-mine, which the old diggers affirmed to have 
been left off, ſome ſaid eighty, ſome a hundred and twenty years ago; 
becauſe they had, by their waſhing and vanning, ſeparated all the 
ore from the reſt of the earth; yet, of late years, they found it ſo 
richly impregnated with metalline particles, that it was wrought over 
again with very great profit, and prefer'd to ſome other mines that 
were firſt wrought without having been ever ſo robb'd. And when 
I obje&ed, that, probably, this might proceed from the lazineſs and un- 
skilfulneſs of the workmen in thoſe times, who left in the earth, 
the tin that was, or might be ſeparated ; he anſwered, *twas a known 
thing in the country, that in thoſe times the miners were more care- 
ful and laborious to ſeparate the metalline part from the reſt of the 
ore than now. He alſo affirmed, that in his own time, ſome tenants 
and neighbours of his, having got all the ore they could- from a 
great quantity of ſtuff dug out of a tin-mine, they laid the remains in 
large heaps, expoſed to the air, and, within twenty five years after, 
found them: ſo richly impregnated, that they wrought them over 
| again, 


' — 
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again to better advantage. And, laſtly, he aſſured me, that in a work Nar, Hisr. 
of his Gn, voor he had exercis'd his skill and experience to ſeparate Wwe 


all the" pare] f the tin, from the terreſtrial ſubſtances dug up with 
it out Gf the Vein, he caus d dams to be made to ſtop the earthy matter 
which the Meam wafſh'd away from the ore, giving paſſage to the warer, 
after it had let fall” this ſubſtance ; which lying in heaps expos'd to 
the air, witRitf 10 or 12 years, and ſometimes much leis, he examin'd 
this or that heap, and found it to contain ſuch ſtore of metalline parti- 
cles, as invited him to work. it again, which he did with profit. Yet 
this gentleman was ſo dextrous at ſeparating the metalhne, from the 
other parts of tin-ore, that I cou'd not without wonder ſee what ſmall 
corpuſcles he wou'd, to ſatisfie my curiofity, lever from vaſt quantities 
of earthy and other mineral ſtuff. 

Relations agreeable to theſe I received from another very ingenious 
jr omg WhO was skilPd: in tin- mines, and lived not far from ſeveral 
or them. | 

I was the more ſollicitous to procure an information about the growth 
of this metal, becauſe the greateſt part of that uſed in Europe, being 
met with in England, I have found no mention made of the growth of it 
in foreign writers. 


A perſon of quality, who had a patent for ſeveral lead mines, ſup- The growth 
pos'd to contain filver, and who age a ſome of them himſelf at no of cad. 


ſmall charge, yet not without profit, aſſured me, that the lead-ore which 
had been wrought, and laid in heaps, did, in tract of time, become 
impregnated with metal again; and, as experience manifeſted, proved 
worth working a ſecond time. And indeed, ſome mineraliſts deliver it 
as a general oblervation, that the growth and ſecond generation of 
metals, is more manifeſt in lead, than 1a any other of them. Boctat ius 
Certardus delivers it as a thing certainly known of a mountain near 
Florence; that © if the lead-ftones it contains be dug up, others in time 
« will grow in their places.“ And Agricola ſpeaking of the growth of 
mines in general, tells us, that“ the paſſages of them have in a ſhort 
te time been ſtraitned, and grown together by the increaſe of their 
« matter.” But I doubt this increaſe of lead is not oblervable in all 
mines of that metal; becaule a gentleman, whoſe houſe was ſeated near 
ſeveral lead-mines, and who was limlelf owner of one or two, aſſured 
me, that in the country where he lives, he never obſerved the lead- 
ore to increaſe, either out of the veins, nor in them; and that in 
ſome places, where ore had been dug 30 or 40, if not 50 years before, 
he perceiv'd not on the ſides of the paſſages whence the ore had been 
taken, that any other had grown in its ſtead; or that the paſſages, tho 
narrow before, were ſenfibly ſtraitned, much leſs blockd up. And, 


indeed, if there were no other arguments in the cafe, the ſtraitning of 
the ancient paſſages in proceſs of time, wou'd not convince me of the 
growth of metals; for the ſoils that abound: with them utuMlly alſo 


abound with waters, which are commonly imbibed by the 8 — 
earth; 


96 


Nar.Hisr. earth; and this water is expanded, by being turned into jee; and 
this expanſion is made with an exceeding great force, by whic 


Hidden Qualities 


h it 
often ſtretches, or breaks through the things that contain itz whence 
tis probable, that ſometimes the narrowneſs of the ſubterraneal paſſa- 
ges in mines, may proceed from the water imbibed by the ſurrounding ſoil, 
and being frozen in ſharp winters: for by this means the foil muſt for- 
cibly endeavour to expand it ſelf, and actually do fo in the parts con- 
tiguous to the paſſage, ſince there it, finds no. reſiſtance ; and tho' the 


expanſion made in one year or two be but ſmall, and therefore not 


oblery'd, yet in a ſucceſſion of many winters, it may, by degrees, 
grow to be very conſiderable. But Dr. Brown, 1a his travels, [peaking of 
a mine, has theſe words: * Some paſſages in this mine cut thro' the 
© rock, and long diſuſed, have grown up again; and I obſerv'd the 
te ſides of ſome which had been formerly wide enough to carry their 
© ore thorough, to approach each other; ſo that we paſs'd with diffi- 
ce culty. This happens chiefly in moiſt places; and the paſſages unite 
cc not from the top to the bottom, but from the ſides.” Upon the 
whole; I take the argument drawn from the increaſing ſtraitneſs of the 
palſages in mines, to make more for the growth of metals, than what 
is much relied on by ſome writers, who urge, that in churches, and 
other magnificent buildings that are leaded over, the metalline roofs, 
in a long tract of years, greatly increaſe in weight; ſo that often there 
is a neceſſity to remove them. For having had ſome occaſion to ob- 
ſerve and enquire after this kind of lead, I ſoon ſuſpected, that the 
increaſe of weight, which ſometimes, indeed, may be very great, was 
no clear proof of the real growth of the metal it ſelf. In that which 
I had occafion to conſider, the additional weight, as well as bulk, ſeem'd 
to proceed from ſharp, or other ſaline corpuſcles of the timber of the 
buildings; which by degrees exhaling and corroding that fide of the 
lead whereon they faſtened, turned it with themſelves into a kind of 
ceruſe. For, 1. I have found by trial purpoſely made, that woods afford 
an acid, tho* not a merely acid liquor, capable of corroding lead. 2. 
Tis known, that lead turned into ceruſe, gains conſiderably in weight; 
ſome ſay ſix or ſeven pound in the hundred. 3. From the ſheets of 
lead that have very long cover'd churches, and the like buildings, 
there is often obtained, by ſcraping, a large proportion of white lead, 
which I have known much preferr'd by an eminent artiſt, to common 
ceruſe, when a white pigment was to be employ'd. And, by the way, 
men finding this ceruſe, not on that ſide of the lead which is expos'd 
to the external air, where I ſcarce ever obſerved any, but on the infide 
that lies on the timber, and other wooden work, it may diſabuſe thoſe 
who fancy this ceruſe to be a part of the lead calcined by the beams 
of the ſun. And if to this be added, that by diſtillation, and otherwiſe, 
I have found cauſe to ſuſpeft, that alabaſter and white marble may 
emit ſpirituous parts, which will invade lead; it may be doubted, 
whether what Galen relates of the great intumeſcence of the leaden . 
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argument of the real growth of that metal in the air, e 
cou'd not Hud in one of our chief iron-mines, that there was any The growth 
notice taken of the growth of iron; but in another place or two, I ien. 
{ome who deal in iĩron- ore informed me, that they believe it grows, and 
may be regenerated z and upon that account one of them ſet up a work 
contiguous" to ſome land of mine, to melt over again the remainder of 
ore that had been already wrought at a great diſtance from that place; 
and had for ſome ages lam in heaps expos'd to the free air. But of the 
growth of iron in the iſland of Ila in the Tyrrhene lea, near the coaſt 
of Tuſcany, not only ancient writers, as Pliny and Strabo, take particular 
notice; but modern mineraliſts of very good credit, as Falopius and Ca- 
ſalpinus. The latter tells us, that an incredible quantity was there 
« produc'd in his time; and that even the earth which they throw up 
« in digging the vein, after a while becomes a vein it ſelf.” Agricola 
gives us the like account of a place in Germany ; and the learned Joh. 
Gerhardus aſſures us, he was told by one who dug in the iron-mines near 
Amberg, that © the mere earth there dug up with the ore, being mix'd 
« with the droſs of the iron, and thrown in heaps, expos'd to the tun, 
* and the rain, uſually in 15 years time afforded, by melting, a thin 
&* kind of iron fit only for plates.” 

In a French collection of voyages, publiſhed by a perſon of great cu- The growth 
riolity and induſtry, there is an account given by a gentleman, of a late 
voyage he made to Pery, This gentleman informs us, that the beſt ſilver 
in all the Indies, and the pureſt, is that of the mines of Potoſi, where 
they draw this metal even from the mineral earths; which were for- 
merly thrown aſide, when the ground was opened, and the grooves and 
ſhafts in the mountains made; metal having been obſerv'd to be form'd 
in them afreſh ſince thoſe times; which ſufficiently ſhews the propen- 
lity of the ſoil to the production of this metal: yet 'tis true, adds he, 
that theſe impregnated earths yield not ſo much as the ordinary ore 
found in veins betwixt the rocks. h 

As for the growth of gold, the inquiries I have yet made, among * b 
travellers, give me no great ſatisfaction about it; and tho' J have diſ- > 
cours'd with ſeveral who had been at Guinea, Congo, and other parts of 
Afric, where much gold is to be had; yet I cou'd not learn, that they, 
or any acquaintance of theirs among the natives, had ſeen any mines 
or veins of gold. And afterwards meeting with a learned traveller, 
who had carefully viſited the famous gold-mine at Cremnitz in Hungary, 
he aſſured me, he cou'd not learn from the miners, whether or no the 
ore of gold, &c. did really grow, or were regenerated in tract of time, 
by being expos'd to the air, or upon any other account. But the grand 
overſeer, who was lord of part of the ſoil, told him, that he thought 
the whole mountain abounded with particles of gold; and therefore 
when the diggers had almoſt exhauſted a vein, he there caſt in large 
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Nar.H1sT-. quantities of earth, and fell to work upon other neighbouring places; 
vnilſt that earth being kept there, as in a reſervatory, wou'd afterwards 


afford gold as the mine had done before. And a late German profeſſor 
of phyſic ſays, that © at Corbac, a city of Weſtphalia, they melt gold out 
ce of their heaps of earth once in four years; in which time they find 
cc it generated afreſh.” © The common yellow earth of the country 
cc near Cyemnitx, ſays Dr. Brown, in his travels, eſpecially of the hills 
ce towards the weſt, altho*. not eſteemed. ore, affords ſome gold. And 
& jn one place, I ſaw a great part of a hill dug away, which had 
& heen caſt into the works, waſh'd and wrought in the ſame manner, 
&« as pounded ore, with conſiderable profit.” I have alſo ſome fine gold 
that never endured the fire, taken out of tin-ore. But whether it be 
the contact or operation of the air, or ſome internal diſpoſition, ana- 
lagous to a metalline ſeed or ferment, that cauſes this increaſe in metals, 
I dare not be poſitive ; tho* the probable intereſt of the air herein, 
will ſufficiently excuſe my alledging theſe inſtances, as favourable to 
my ſuſpicion, till further experience ſhall have more clearly inſtructed 
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N propoſing my conjectures about the virtues of gems, I ſhall not 
1 ſuppole the truth of thoſe wonderful properties that ſome have 

aſcribed to them; tho' not only writers of natural magic, but 
grave authors, have appeared in their favour. For my part, I never 
law any great matters performed by thoſe coſtly ſtones, that are uſually 
worn 1n rings; yet becauſe phyſicians have, for many ages, received the 
fragments of precious ſtones into ſome of their moſt celebrated cor- 
dial compoſitions ; and becauſe many eminent men, and ſome virtuoſi 
of my own acquaintance, have informed me of very conſiderable effects 
of ſome gems upon their own particular obſervations ; and laſtly, be- 
cauſe it is not impoſlible that ſome of the ſofter ſtones may have cone 
ſiderable operations upon the human body, a few of which I am my ſelf 
convinc'd of, I dare not indiſcriminately reje& all the medicinal virtues 
that tradition, and the writers upon precious ſtones, have aſcribed to 
them : but ſuſpe&ing moſt of their relations to be fabulous, I wholly 
aim to aſſign a cauſe of thoſe virtues aſcribed to gems, which expe- 
rience warrants to be real and true, 

Having thus explained in what ſenſe my thoughts as to the virtues 
of precious ſtones are to be underſtood, Icome to propole my hypo- 
theſis about them; the ſubſtance of which may be comprized in theſe 
two particulars. Firſt, many gems and medicinal ſtones, either have 


Gems were 


once been in a fluid tate, or are in part made up of ſuch ſubſtances as 9n*e uid, and 


were formerly fluid. Secondly, many of the real virtues of ſuch ſtones 
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Nar. Hisr. ral ſubſtances, uſually incorporated with them; whilſt the great vari- 
WW ety and efficacy of thoſe virtues may be owing to ſome happy con- 


That gems 
were once 
fluid, argued 
from their 
tranſparency. 


Hguration. 


current circumſtances of that commixture. The former of theſe 
heads relates properly to the origin of gems ; and the latter, partly 
to that, and partly to the kinds and degrees of their virtues. 

But that any gems, eſpecially the hardeſt ſort, ſhould have a later 
beginning than the earth it ſelf, will, probably, appear a paradox ; 
and I doubt not it will paſs with many for a great one, that ſome of 
theſe hardeſt of ſolid bodies, ſhould have once been fluids; but the 
following conſiderations will countenance this hypotheſis. 

And firſt, the tranſparency of diamonds, rubies, ſapphires, Cc. a- 
"ee> very well with this conjecture, and thereby ſeems to favour 


it; for 'tis not ſo likely, that bodies which were never fluid, ſhould 


have their conſtituent parts ſet in the order requiſite to tranſparency 
as thoſe that were once in a liquid form; during which it is eaſie 
for the rays of light to make themlelves paſſages every way, and 
diſpoſe the ſolid corpuſcles after the manner neceſſary to the conſti- 
tution of a tranſparent body. Thus we ſee, that ſilver diſſolved in 
Aqua fortis, or lead in ſpirit of vinegar, having thereby had their par- 
ticles reduced to a fluid ſtate, thoſe particles, tho' before opake, are 
ſo diſpoſed as to make not only a diapanous ſolution, but, if deſired, 
tranſparent cryſtals; and the experiments that chymiſts uſually make 
with theſe metals, I have made with ſeveral ſtones. But this argu- 
ment is produced rather to confirm, than prove my conjetture. 

2dly, The origin I aſſign to gems, may be alſo countenanced by 
the external figuration of ſeveral of them. For we plainly ſee, that 
the corpuſcles of nitre, alum, vitriol, and even common falt, being 
ſuffered to coagulate in the liquors wherein they floated before, will 
convene into cryſtals of curious and determinate ſhapes. And the hike 
I have tried in ſeveral metalline bodies, diſſolved in their reſpective 
menſtrua. But unleſs a concreting ſtone, or other like body, be either 
ſurrounded with, or in great part contiguous to a fluid, 'tis not eaſie 
to conceive how it ſhould acquire a curious, angular, and determinate 
figure. For concreſcent bodies, if they have not room enough in an 
ambient fluid for the moſt ſuitable ranging of their parts, cannot 
caſt themſelves into ſuch fine and regular ſhapes as ſeveral gems ſeem 
to affect; but the matter they conſiſt of, muſt conform to the figures 
of the cavity that contains it, which, in this caſe, has not ſo much 
the nature of a womb, as of a mould. Thus we ſee ſalt- peter, and 
ſeveral other ſalts, if the water they were diſſolved in be too far 
exhaled, before they are ſuffered to ſhoot, will, if the liquor fill the 
glaſs, ſometimes coagulate into a maſ*, faſhion'd like the inſide of 
the containing veſſel ; or if a conſiderable quantity of liquor remain after 
the coagulation, that part of the nitre which was reduced: to con- 
crete next the glaſs, will have the ſhape of the internal ſurface 


thereof; but the cryſtals contiguous to the remaining liquor, . 
a fluid 
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a fluid ambient to ſhoot in, will have the part of their bodies con- Nr. Hisr. 
tiguous to the liquor, curiouſly form'd into ſuch priſmatical ſhapes a 
are peculiar to nitre. | 

To apply this to gems, That many kinds of them have geometricai and 
determinate ſhapes, I have often oblerved, in viewing them as nacure 
produced them; for I have had the good fortune to take ſeveral out 
of their wombs. Aru upon freeing a large number of Indian granats 
from a lump of heterogeneous matter, whoſe diſtin& cavities, like ſo 
many cells, contained ſtones; on ſome of their ſurfaces appeared tri- 
angles, parallelograms, &c. And from the rock, whence thoſe ſtones 
chiefly come, that are commonly called BBriſtol ſtones, I procured a 
number of them to be dug up in my prelence ; many of” which ap- 
peared to be curiouſly and determinately figured, much like ſome cry- 
ſtals of nitre that 1 have taken pleaſure to compare with them. And. 
the like configuration I have, alſo, obſerved in many Corniſh diamonds ; 
and particularly in a fair large one found growing, with many leſſer, 
in Jreland. Nor is it only in theſe ſofter gems, that this curious fi- 
guration may be met with; for | found, among many ſtones which 
] took to be rubies, and which are exceeding hard, a conſiderable 
number, whole figure, tho* not the ſame with the Corniſh and Iriſh: 
ſtones, were yet fine and geometrical. And the like I have obſerved 
even in diamonds themſelves; and particularly in a large one 
that was rough, I perceived the ſurface to conſiſt of ſeveral 
triangular planes, not exactly flat, but including, as it were, ſmaller 
triangles within them; that for the moſt part meet at a point, and 
ſeem to conſtitute a very obtuſe, ſolid angle. Encowag'd by this, I 
examined ſeveral other rough diamonds, and found moſt of them to 
have angular and determinate ſhapes, not unlike thoſe already men-- 
tioned. And having thereupon conſulted an expert jeweller, he told me, 
he generally found them to be ſhaped like that I thewed him; and add- 
ed, that ſuch a ſhape was the mark by which he uſually judg'd a ſtone 
to be a right diamond, if he had not an opportunity to examine it 
by the hardneſs. | | 

And, in favour of the compariſon betwixt the coagulation of 
ſalt-peter and that of gems; having once made an odd menſtruum, 
wherein I was able to diſſolve precious ſtones, there ſhot in the li- 
quor pretty large cryſtals, fo tranſparent and well ſhap'd, that they 
might eaſily have paſs'd for thoſe of nitre, but were, nevertheleſs, 
inſipid. And I have often taken notice in ſuch ſtones as the Briſtol 
diamonds, that tho? the part, which may be look'd upon as the up- 
per, were curiouſly figur'd with fix ſmooth fides, which, at the top, 
thaped off ſo as to make fix triangles, that terminated like thoſe of 
a pyramid in a point; yet that which may be look'd upon as the 
root, or lower part of the ſtone, was much Jeſs tranſparent; and of 
an irregular figure: the reaſon of which ſeems to be, that this being 
the part whereby the ſtone adhered to its womb, was ſull'ed pert 
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cduoe contiguous cavity; whilſt the upper part of the ſtone was not 


wateriſh vehicle was exhale 


of theſe ſtones, having each o 


only form'd of the clearer 2 of the petreſcent juice, before the 

„but had room and opportunity to ſhoot 
into the curious figure belonging to its nature. And this is much 
more conſpicuous, where many of theſe cryſtals grow in cluſters out 


of one mineral cake or lump. Thus I have ſeen it in thoſe ſoft 


tranſparent concretions which ſome of the late mineraliſts call Fluores ; 


and particularly in a very fine mineral lump ſhew'd me by a — 


prince. For this maſs conſiſted of two flat parallel cakes, that ſeem- 
ed compoſed of a dirty kind of cryſtalline ſubſtance, and out of each 
cake there grew, towards the other, a great number of ſtones, ſome 
of which, by their coheſion, kept the two cakes together; and moſt 

f them a little void ſpace about it, 
wherein it had room to ſhoot regularly, were geometrically ſhap'd 
and colour'd like a German amethyſt. And I have my ſelf a pretty 
large ſtone, taken up here in England, which conſiſts of four parts; 
the lowermoſt whereof is a thin broad flake of courſe ſtone, only adorn- 


ed here and there with very minute glittering particles, as if they 


were of a metalline nature ; over this is ſpread another thin white 
opake bed, which is ſo inclos'd between the former part and the two 


others, that, without defacing the ſtone, 1 cannot well examine it. 


The third conſiſts of a heap of minute: cryſtals, exceedingly thick 
ſet, which therefore look whitiſh; having little or no tincture of their 
own; and this part, like the former, is not much thicker than a 
barly corn. The fourth and uppermoſt part, which ſeems, in great 


meaſure, to be the ſame cryſtals, that, as they grow higher and ſpread, 


acquire a deeper colour, is made up of a large number of amethyſts, 
ſome paler, and others highly tinged; which are of very different 
figures and magnitudes, according as they ſeem to have had conveni- 
ency to ſhoot ; theſe, at one end of the ſtone, lie in a flat bed, ſcarce 
exceeding a barly-corn in length, whilſt thoſe, at the other end, ſhoot 
up to a conſiderable height into figur'd cryſtals, ſome of them as big 
as the end of my little finger, which were the moſt deeply colour'd, 
— alſo of a great hardneſs; for I found they would eaſily cut 
als. 
: I remember, alſo, that from a famous quarry which ſtood near a 
ſpring, that had a petreſcent faculty, I caus'd ſeveral ſolid pieces of 


rough opake ſtone to be broken, in hopes of finding ſome finer juice 


therein coagulated into ſome finer ſubſtances; and accordingly Job- 
ſerved, that in ſeveral places the ſolid maily ſtone had cavities in it, 
all about the fides whereof there grew ccncretions, which, by their 
Iimpidity and curious ſhape, ſeem'd to have been ſome finer petre- 


ſcent fluid, that by a kind of percolation thro' the ſubſtance of the 


groſſer ſtone, had, at length, arriv'd at thoſe cavities ; and upon the 
evaporation of the ſuperfluou aqueous parts, or by their being ſoak'd 
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up by the neighbouring ſtone, had an opportunity to ſhoot into theſe Nart.Hisr. 
fine cryſtals ; which were ſo numerous, as quite to overlay the fides WW 
of the cavities. And an ancient digger in thele quarries told me, he had 
ſometimes met with greater quantities of them ; and preſented me with 
a large lump or maſs, made up of numerous heaps of ſoft cryſtals 
ſticking to one another, but none of them to any part of the rock; 
ſo that they ſeemed to have been haſtily coagulated in ſome cleft or 
cavity, as it were in a mould; where meeting and mixing, before con- 
cretion, with ſome looſe particles of clay, the maſs might thereby - 
be diſcoloured. And our argument drawn from the figuration of tranſpa- 
rent ſtones, may be much ſtrengthened by that coalition I have ſome- 
times obſerved of two or more ſuch ſtones ; and the congruity in the i 
ſhape of ſome of them, to-the figures of the contiguous parts of the | 
others, that ſeemed to have been formed after them. | 

3dly, The internal texture of theſe gems alſo favours our hypotheſis ; 
ſome of them ſeeming much to imitate, in their coagulation, ſeveral of 
thoſe ſubſtances, which I have obſerv'd were once fluid. Tis eaſily ob- 
ſerved, that common ſalt may conſiſt of ſmall ſaline particles, which by a | 
convenient juxta-poſition are aſſociated into great lumps, ſeveral of which 
have a cubical figure. And that ſuch coalitions of particles may conſtitute - 
ſolid and conſiderably hard bodies, I have tried by breaking ſome of 
the larger cubes of ſal-gem, and the lumps of Mayo falt; whereof 
the firſt is foſſil, the other marine, and both natural. I have, likewiſe, 
found by trial, that tho' ſilver diſſolv'd in 4qua fortis, uſually appears to 
ſhoot into flat, and exceeding thin flakes; yet "tis very poſlible ſo to 
order the coagulation, that many of theſe thin plates ſhall, in their 
convention, have their flat ſides ſo placed over one another, as to make 
up pretty large and clear cryſtals, whoſe very outſides will be finely 
figured. And as theſe are not the only fluid bodies I have brought 
to coagulate into ſuch a flaky ſubſtance, I began to ſuſpect that many 
tranſparent minerals may have the like texture; and in ſome diapha- 
nous kinds of talc, whole outſides were regularly figured, I found en- 
couragement to try, whether even ſome gems, notwithſtanding their 
hardneſs, might not have ſuch an internal figuration. 1 was not de- 
terred from this enquiry by its being generally ſuppoſed, that gems 
are of an uniform texture; and that there muſt be an immenſe thinnefs 
in the plates which compole tranſparent ſtones; ſince no ſuch thing as 
plates had been diſcovered by the moſt curiouseye: and men having allow'd 
all gems to be uniform in their texture, without any grain or fibres more | 
than there are in gold. But as to this thinneſs of the plates, I remem- 
ber I have ſeveral times held a piece of good Muſcovy glaſs againſt the | 
light, ſo thin, that a curious eye cou'd ſcarce dilcover the plate it 
felf, which therefore, by no means ſeemed capable of being ſplit; yet in 
this caſe I have ſometimes tubdivided it beyond expectation. And hav- - 
ing carefully examined lome ſtones, that had geometrical figures on 
part of their ſurfaces, and which 1 had reaſon to think were once 
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L rallel commilſures therein; which ſeemed plainly to be made by the 
- contiguous edges of little thin plates of ſtone, that appear'd to lie one 
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over another, almoſt like the leaves of a book a little opened. 

I remember alſo, that by holding a large, rough, grizolette, that is, 
a hard gem of a bluiſh colour, brought from Eaſt- India, againſt the 
light, and curiouſly obſerving it, I have ſometimes plainly dilcovered a 
grain, as they call it, therein; according to the tendency whereot, 
have been aſſured by a skilful artiſt, who uſed to make ſeals of thele 
ſtones, that they wou'd uſually ſplit. I forbear to urge, that in ſome 
other precious ſtones cut and polithed, as particularly the hyacinth and 
ſapphire, by turning them ſeveral ways to the light, I have obſerv'd 
commiſſures ſo fine, as not to prejudice the entireneſs of the ſtone for 
the lapidaries purpoſe ; becauſe the phenomenon is far leſs conſiderable 
than what I have often obſerved in New-Frgliſh granats; wherein, eſpe- 
cially when they are broken, the edges and commiſſures of the thin 
plates, or flakes, whereof they conſiſted, are very eaſily diſcernable. 
And to try whether this obſervation wou'd hold even in the hardeſt 
ſtones, I had recourſe to a pretty large, unwrought diamond; which 
being placed in a microſcope, ſhew'd me the commiſſures of the flakes 
I looked for, whoſe edges were not ſo exactly diſpos'd into a plain, 
but that ſome of them ſtood very ſenſibly extant, like little ridges, 
broad at the top, above the level of the reſt. And theſe parallel 
flakes, with their commiſſures, I cou'd in a large diamond plainly diſcern, 
even with my naked eye. And further, an eminent jeweller, and another 
artificer, whoſe trade it was to polith and cut diamonds, aſſured me, 
upon their repeated and conſtant experience, that *twas almoſt impoſſible 
to ſplit diamonds ſmoothly, in a direction contrary to their grain; but 
eaſily, and at one ſingle ſtroke, with a ſteel tool, when once they had 
found in what line their inſtrument ſhould be impell'd. By this 'tis 
evident, that diamonds themlelves have a grain, or flaky coutexture, 
not unlike that of wood, which will readily be granted to conſiſt of 
aſſimilated water or juices, that having been once fluid, were fit to 
have their particles ſo rang'd or diſpos'd, as to conſtitute a body far 
more eaſie to be clef: along the direction of its fibres, than in a way 
contrary thereto, And I remember, that having oblerved in a rough 
diamond, which I purpoſely examined, the flakes whoſe edges were 
terminated in one of its plains, to be far from running parallel to 
thoſe whoſe edges compos'd another; I imagined, that if this diamond 
were to be cleft, it wou'd not be ſmoothly ſplit into two pi-ces, becauſe 
the commiſſures probably made angles in the body of the ſtone; 
and accordingly, I learn'd of a diamond-cutter, that he ſometimes met 
with ſtones, which baffled all his skill, and wou'd by no means ſplit, like 
others, into two parts; but before they were cleft quite thorough, break 
in pieces. Aud this diſpoſition ta the ſtone he cou'd not certainly fure- 
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4thly, It ſeems not improbable, that the colours of ſome gems are Nat.Hisr. 


aqventitious, and were imparted to them either by ſome tinging mineral CW- 


juice or exhalation, whilſt the ſtone was either in ſolutis principm, Or 0 
an open texture. And this argument is too conſiderable to be ſlightly 
paſs'd over. For in the firſt place, a multitude of gems have been 
deprived of their colour, by continuing long in the fire; and the expe- 
rienced Boetius de Boot affirms, that all gems will loſe their colour by 
this means, except Bohemian granats. How far this may hold true, I 
have not had opportunity thoroughly to examine ; but I well remember, 
that having purpoſely expos'd —— gems in a crucible, to a mode- 
rate fire, ſome of them ſeemed to have their tinfture much impair'd, 
and others quite deſtroyed thereby. But if theſe trials be not warily 
made, they may eaſily impoſe upon us; eſpecially if we do not con- 
ſider the nature and cauſe of whiteneſs : for any diaphanous body, as 
far as I have yet obſerved, being divided into a multitude of very 
minute parts, and conſequently acquiring a multitude of diſtinct ſur- 
faces, which briskly reflect the light every way outwards, will appear 
to have a white colour, more or leſs vivid, as the particles are more 
or leſs numerous, minute, and otherwiſe fitted to ſcatter the incident 
rays. Thus fine Venice glaſs reduced to powder, will be white; and even 
red ink, if ſo ſhaken, as to be brought to a froth, conſiſting of many 
minute bubbles, will ſeem whitiſh : whence, if by too haſty an ignition 
or refrigeration of the gems, they come to be flaw'd with innumerable 
little cracks, they may be thought to become white by having their 
tincture driven away; when their whiteneſs really proceeds from the 
multitude of thoſe little flaws, which are ſingly unperceived ; and this 
the rather, becauſe the body may ſtill retain its former ſhape, or ſeem- 
ing entireneſs. To illuſtrate this, I have ſometimes heated a piece of 
cryſtal red hot in a crucible, and then quenched it in cold water ; for 
even when the parts did not fall aſunder, but the body retained its 
former ſhape, the multitude of little cracks that were by this ope- 
ration produced in it, made it quite loſe its tranſparency, and appear 
a white body. In making this experiment, the multitude of the flaws 
produced may be rendered more viſible, if the heated cryſtal be wa- 
rily and dexterouſly quenched in a very deep ſolution of cochineal, 
made with ſpirit of wine; whereby, if the operation be well perform'd, 
enow of the red particles of the ſolution will get into the cracks 
of the cryſtal, to give it a pleaſing colour. 

(2.) The colours of ſeveral gems, when not deſtroyed by fire, will 
be altered thereby; which happening to ſeveral foſſil pigments, and 
other bodies, confeſſedly mineral, argues a mixture of mineral ſubſtan- 
ces in the ſtones, whoſe colours receive thoſe alterations; for there 
may be a change of colour produced by the fire, without any alte- 
ration of the tinging parts conſidered in that capacity. Thus by flam- 
ing the heated gem, in very many parts, a degree of whiteneſs or 
paleneſs emerging thereupon, may ſomewhat change its former co- 
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Nar.Hisr. lour : but this alteration being only a kind of dilution, is not that 
WAS which I here mean. I have, by expoſing Indian granats, in a crucible, 


to the fire, found them exchange their reddith colour for a dark 
and dirty one, like that of iron long kept in the air. And having 
kept ſome pieces of agate prettily adorned with waves of dittereut 
colours, for a competent time in the fire, | found, that the greateſt 
part of the agate ſeem'd to be depriv'd of its tincture, and reduc'd to 
a pleaſant whiteneſs. But in ſome places, where there were ſtains of 
a different kind from the reſt, and where there run little veins that 
ſuſpected to be of a metalline nature, the colour was not deſtrey- 
ed, but changed; and the veins of the pigment acquir'd a deep red- 
neſs, which they will retain, if let alone; tho' | was induced, by 
ſome trials I made on other pieces of Indian agate, to think, that 
even theſe metalline tinctures might be driven away by a more laſt- 
ing fire, ſo as to leave the ſtones purely white. A like change of colour is, 
likewiſe, found in ſome other ſtones ; as alſo, in ſome pebbles, amongſt 
ſeveral of which, that loſt only their tranſparency by ignition and ex- 
tinction in water, one or two acquired a colour remarkably deeper 
than they had before. | 

(3.) Having borrowed an Oculus mundi, its colour white, figure 
round and plano-convex, and diameter about a third part of an inch; 
I put it into a very ſhallow glaſs-veſſel, almoſt fill'd with fair water, 
and obſerv'd within a minute, that one part of the edge began to 
appear ſomewhat tranſparent; and the whole ſtone, by degrees, loſt 
its whiteneſs, appearing of a dark browniſh colour. This change had 
reach'd the whole ſurface, by lying nine minutes in the water; then 
taking it out, I perceiv'd the body was grown half tranſparent, and 
the parts, near the edge, being leſs thick, appeared to have loſt 
much more of their former opacity than the innermoſt part. Then 
putting the ſtone preſently into the water again, | let it lie there 
till half an hour was expired from the beginning of the experiment; 
when, taking it out, and wiping it, I found it was grown much clearer ; 
for being held againſt the light, it looked almoſt like yellow amber, 
but not quite ſo tranſparent. I next expoſed it to the air, in a very 
good balance (where it weigh'd four grains and about a quarter) and 
there left it for near half au hour, to try, if by the receſs of any 
imbib'd aqueous moiſture, it would become lighter; but I was hin- 
dered from compleating the experiment. Tho this did not deter me from 
making another obſervation, which was, that within about a minute 
after, I found a portion of the ſtone, near one part of the edge, grown 
manifeſtly opake and whitiſh; and in a few minutes more the whole 
ſtone began to appear in a changing condition, but did not change in 
every part at once, nor did the alteration make an uniform progreſs; 
but one might ſucceſſively dilcover ſeveral white arches, or as 'twere 
Zones, parallel to each other; and theſe being quite opake, inter- 
cepted. between them other little zones, which being yet ſemi-opake, 
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greſs as long as the time permitted me to obſerve it: and the poſſeſ- 
ſor aſſur'd me, that within an hour or two it would be all of a cream 
white. And indeed I ſaw one part of it, that was pretty broad, 
had already obtain'd a whitenels little inferior to that of ivory. 

(4.) Another circumſtance which ſeems to favour our conjecture is, 
that it has been often obſerved, that where coloured gems are found, 
ſome mines or veins of metals are, alſo, to be met with. And l think it 
not unlikely, that, upon a skilful ſearch, many more diſcoveries would 
be made of veins, either of metalline ore, or ſome other mineral; 
whence, by means of juices or fumes, gems may be preſum'd to have 
received their tinctures. But uſually where precious ſtones are found, 
mens induſtry and curioſity is too much confined to thoſe rich mine- 
rals, and does not permit them to look after inferior ones. And in 
the Eaſt-Indies, where moſt gems are produced in greateſt perfection, 
they are ſtrangely ignorant in the manner of digging mines. To this 
we may add, that gems are often found in the metalline veins 
themſelves, or very near them ; and I can produce ſeveral amethyſts 
that a gentleman of my acquaintance took out of a piece of ground 
abounding with the ores of iron and tin ; the latter of which was 
there dug up in plenty. And in colder countries, ſuch as Germany and 
England, where hard gems are more rare, the ſoft ones that mineraliſts 
call Fluores, are often to be found in or near metalline veins, ſo fine- 
ly tinged by mineral juices, that were it not for their ſoftneſs, they 
might paſs for emeralds, rubies, ſapphires, &c. as I learn from mi- 
neral writers of good credit, from eye-witneſſes, and partly from my 
own obſervation. 

(5.) But further to the ſame purpoſe, it ſeems poſlible to ob- 
tain from ſome gems, by menſtrua, tinftures, that ſeem rather 
extractions, than proper diſſolutions. I once made a menſtruum, which 
being poured upon well-colour'd granats, not calcined, but entire, was 
thereby ſoon beautified with a high and lovely tincture, admired by 
very skilful perſons to whom I ſhewed it, becauſe the menſtruum 
was not more corroſive than white-wine ; yet I took this to be a 
genuine tincture, becauſe it was drawn in the cold, becauſe the 
liquor would not tinge it ſelf by ſtanding alone; and laſtly, becauſe 
it drew a tinfture from antimony of a very different colour from 
that we ſpeak of. Nor are granats the only gems which I have made 
this liquor work upon, without heat. 

(6.) Suſpecting, for ſeveral reaſons, that ſome granats contain, be- 
ſides other metalline ſubſtances, many corpuſcles of a ferruginous na- 
ture, I made choice of ſome ſmall ones, which by their deep and al- 
moſt dark colour, I gueſſed participated largely of iron or ſteel, and 
applied them to a vigorous loadflone, which, as I expected, readily 
took them up; and hereto they conſtantly adhered till they were _ 
P 2 cibly 


appeared of a brown colour, and concurr'd to make the ſtone look Nax. His r. 
like a pretty agate, wherein the whiteneſs made a continual pro- 
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Nr. Hisr. cibly ſeparated therefrom. But tho I tried this upon ſome parcels 
w of granats, yet I found there were not many in one heap that would 


eaſily adhere to the magnet. F 
(7.) Some gems, which jewellers without ſcruple, affirm to be rubie 


ſapphires, &c. are either colourleſs, or have other colours than thoſe 
which uſually belong to them. The famous goldſmith Benvenuto Cel. 
lini ſays, there is one kind of rubies naturally white, which he proves 
by the degree of hardneſs peculiar to rubies. And the fame author 
mentions white berils, topazes, and amethyſts; and, by his account, 
the Italian jewellers think not the tinftures of gems any thing near ſo 
eſſential to them as we commonly repute; fince they reckon topazes 
and ſapphires, whereof one is blue, and the other yellow, but both 
extremely hard in compariſon of all other gems, except diamonds, to be 
of the ſame ſpecies. The degree of hardneſs in rubies and ſapphires 


is often ſo equal, that I knew an expert Engliſh jeweller, who for that 


only reaſon took them to be the ſame kind of ſtone. 

And that gems, referr'd by lapidaries to the ſame kind, may be very 
differingly tinged, is a truth whereof I have ſeen notable inſtances 
in diamonds themſelves; which I therefore prefer to other examples, 
becauſe the extreme hardneſs of diamonds is what keeps jewel- 
lers from miſtaking any other ftone for them; if they may be al- 
low'd to try them on the wheel employed to cut them. Now 
of true diamonds I have feen ſome that were yellowiſh, others more 
yellow, and among the reſt, one that was ſo perfectly yellow, that I 
at firſt took it for a fair topaz, tho it was valued at near three 
pound weight of gold. I have alſo ſeen rough diamonds, as they came 
dizxe&ly out of the Indies, which were either bluiſh or greeniſh, and 
one particularly which was ſo green, that if its ſhape, &c. had not 
convinc'd me of the contrary, I ſhould have taken it for an emerald, 

J once purchaſed a conſiderable number of ſmall rubies, many of 
which were very curiouſly ſhap'd ; and coming to look upon the whole 

arcel more leiſurely, J found one colourleſs, but in other reſpetts 
o like the reſt, that I conjectured it of the ſame kind, only coagulated 
and hardened before the mineral pigment had tinged it of the colour of 
the reſt. And I was confirm'd in my gueſs by a gentleman, who. had 
been in the chief places ot the Eaft-Indies, where rubies are found, and 
particularly at the river of Siam or Pegu, where he frequently ſaw 
theſe ſtones taken from the bottom of the water, and, ſometimes, 
took them out himſelf. This gentleman aſſured me, he had there ſeen 
ſeveral ſtones, each of which was partly a ruby and partly: colourleſs; 
and that, ſometimes, in the ſame ſtore there would be two portions of 
one ſort, and a third, lying betwixt them, of another; which has 
frequently oblig'd the jewellers conſiderably to leſſen the bulk of 
inch ſtone-, by cutting off the witinged part. And if my memory does 
not much deceive me, 1 ſ , in a curious prince's cabinet, a ring ſet 
with a fene of a moderate bigneſs, whereot only about one halt = 
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well tinged, while the other remained colourleſs. In gems that are Nar.Hisr. 
leſs precious, and not fo tranſparent, eſpecially in agate and opake ww 


ſtones, I could eaſily give a multitude of inftances of the ſame entice 
ſtone being differently tinged in ſeveral parts; and I uſually wear, in a 
ring, a ſmall ſardonyx, wherein there are three portious, one within ano- 
ther ; the uppermoſt whereof is black, the middle a kind of cheſnut 
colour, the other blue, almoſt like a tarquoiſe ; each of which portions 
is exactly of a fine oval figure, and each of the two outermoſt of a 
very uniform breadth and colour throughout, and exactly parallel to 
the other. And to inflance in tranſparent ſtones, tis known, that 
jewellers reckon, among fapphires, not only that ſort of azure ſtones 
which uſually paſs under that name, but alſo another kind, becauſe 
of their ſapphirine hardneſs ; tho? for their want of tincture they call 
them white ſapphires. 

(8.) We ſometimes ſee gems partly tinged, and partly not, in ſuch 
a manner as if the pigment, mixing with one portion of the matter,, 
whereof the ſtone conſiſted whilſt it was liquid or ſoft, were not 
able to diffuſe it ſelf thro* the whole, nor to give an equally intenſe 
colour to all the portions it tinges. Tis true, in ſome caſes the 
diffuſion may be ſtopped by the petreſcent juices firft coagulating 
in a part where the tincture was not mixed; and perhaps in others, the 
different colours may have belong'd to different portions of matter 
coagulating upon or againſt each other, at different times, yet ſo 
as to ſeem one entire ſtone; but which foever of theſe explications 
be admitted, it will confirm our hypotheſis, that the origin of gems 
is from a fluid or ſoft material. I have in ſome hard ſemi- dia- 
phanous ſtones, as well European as Eaſt-Indian, obſerved a very irre- 
ular and unequal diffuſion of tincture. And in Taly, I have ſeen a 
arge piece of cryſtal, whereof the pyramidal part was of a tranſpa- 
rent green, whilſt the vertex appeared richly tinged like an emerald ;; 
but the farther the colour ſpread from thence, the famter and paler 
it grew; ſo that before it came near the baſe, it was quite ſpent, and 
left the larger part of the ſtone trauſparent and colourleſs, hke ordi- 
nary cryſtal. And hence, perhaps, we may explain the meaning of 
Foſephus Acoſta, where he lays, that emeralds grow in ſtones like cry- 
tal; that he had ſeen them 1a the ſame ſtone faſhion'd like a vein; 
and that they ſeem, gradually to thicken and refine. And this learn- 
ed author has a memorable obfervation, that may confirm both what 
I have juſt now related, and what we mentioned a little above about 
colourleſs gems: © I have ſeen, ſays he, ſome that were half white 
e and half green; others all white, ſome green, and very perfect.“ 

To conclule, L have given to pieces of rock- cryſtal, tolerably good 
tinftures by mineral fumes; and ſuppoſing the pieces, thus coloured, 
to be entire ſtones, as they generally appeared to be, the inſtance: 
will be pertinent to our purpoſe ; for tho” the colours thus given, 


do not uſually penetrate very deep, and are: aſſiſted by no faint * | 
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of heat; yet, on the other ſide, theſe cryſtals had attained their full 
hardneſs, and, after their colouration, were cut and poli{l'd like others; 
whilſt the gems we mean, are ſuppoſed to have been tinged under 
ground, when they were yet fluid, or at leaſt ſoft. That there are 
ſometimes generated in the bowels. of the earth, mineral exhalations, 
capable of applying themſelves to the ſtones they meet with there, is 
certain; and that alſo ſome hard and ſtony ſubſtances have been actually 
tinged by ſuch mineral teams, I ſhall hereafter ſhew. I remember too, 
even in ſo hard a gem as a ſapphire, to have obſerved the efficacy 
of theſe ſubterraneal fumes; for I have often ſeen one of thoſe ſtones, 
wherein a fine ſeal was cut, which continued ſo oddly tinged, notwith- 
ſtanding what had been taken off to reduce it to an exquiſite ſhape, 
that a skilful perſon of my acquaintance, by whom it had been en- 


graven, aſſured me, that he found it of the full hardneſs of a fap- 


Heterogeneous 
matter having 
been found in 


their ſubſtance. 


hire, and that the mineral fumes had ſo ſtained it, that, in his opinion, 
it might, by the look, paſs for a chalcedonian. 
5 thly, Solid gems may include heterogeneous matter in them. Several 
ces of this ſort I have ſeen in opake ſtones; but in tranſparent 
ones they are very great rarities; and therefore it will not, I preſume, 
be thought ſtrange, if I mention but a few. Firſt then, a very ingenious 
lady, who had accompanied her husband in an embaſly to a great 
monarch, aſſured me, that ſhe brought back with her a piece of cryſtal, 
in the middle whereof there was a drop of water, that by its motion 
might be very eaſily obſerved ; eſpecially when the cryſtal was made 
to change its poſture ; and I have in ſome pieces of rock-cryſtal obſery'd 
particulars, which ſeemed to argue, that ſomewhat or other was inter- 
cepted in the body of the ſtone. 
A curious perſon who traded in Indian gems, particularly in grizolets, 
averr'd to me, that among ſeveral rough ones brought from the 
Indies, he had ſeen one that was about the bigneſs of a filberd; in the 
ſolid ſubſtance whereof there was a cavity, with a certain liquor in it, 
which, by changing the poſture of the ſtone, might be made to move 
to and fro. And when the drop was ſettled, it was of the bigneſs of 
a round pearl, that he ſhewed me, which wanted ſomewhat of a mo- 
derate fize for a necklace ; he added, that this rarity cauſed the ſtone, 
which was otherwiſe of ſmall value, to be priz'd at an hundred 
pounds. And I have my ſelf ſeen a monſtrous gem, which was little 
leſs a rarity than the former. And whar renders this account of the 
grizolet the more probable, haviug broken a ſtone, that was brought 
as a rarity from the Eaſt-Indies, where gems are often harbour'd in 
ſuch ſtones, I found in the ſolid ſubſtance of it, which was ſo hard as 
to ſtrike fire like a flint, and in its little flakes was at leaſt ſemi-diapha- 
nous, a cavity, wherein were coagulated very minute, poliſhed, cry- 
ſtalline ſtones, that ſeemed to have their points inwards; which argued 
there had been ſome liquor there, wherein theſe glittering particles 


had ſhot, tho? in proceſs of time, the remaining and incoagulable part 
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of it might have been imbibed by the ambient matter, if not have NaT.Hist 
eſcaped thorough it, by virtue of ſome pecu iar congruity of it with tage 
pores of the ſtone; which need not be thought impoſſible, ſince expe- 
rience has aſſured us, that ſome ſolid ſtones, and even gems, may be 
netrated, or have their texture altered by common water. Nor are 
theſe the only heterogeneous ſubſtances | found included in this ſtone. 
Amber, which is reckon'd among gems, and ſometimes proves exceed- 
ing hard, altords a great confirmation, or at leaſt an illuſtration of what 
I have been ſaying; for I have now by me a fine piece of that ſubſtance 
clear and ſolid, wherein is included a large entire fly, in ſhape and ſize 
much like a graſhopper, but variouſly and curiouſly colour'd, with his 
wings diſplay d. 
To theſe obſervations I ſhall add, that I have poſſeſs'd one of 
thoſe pale amethyſts, which ſome call white, wherewith 1 cou'd 
| readily cutglaſs; yet in the body of this ſtone there appeared to be a 
E conſiderable number of things that look'd exactly like hairs, ſome of 
them lying parallel, and others inclining to one another; and upon 
viewing them, both by the light of the ſun, and that of a candle, in \ 
various poſitions, ſome of them ſeemed at times to be of a lovely 
reddiſh colour, but reflected the light, as if they were well filled either 
with air or water; tho' for the moſt part they ſeemed of a browniſh, 
colour, which made the ſtone not a little admired. And a gentleman, 
eminent for his travels into the Faſtern parts, and for his skill in jewels, 
told me, that he had ſeen a white ſapphire, a table-ſtone, about the 
middle whereot appeared a cavity, large as a pin's head, or a ſmall 
vetch, containing a drop of liquor, that it ſeems cou'd not be coagu- 
lated into ſtone with the reſt of the matter. This liquor, he ſaid, 
was very eaſily diſcernible, by ſhifting its place in the cavity, as the 
ſtone was put into different poſtures, He farther aſſured me, there was 
no flaw in the ſtone, at which the liquor might be ſuſpected to have 
entered, but that the cavity appeared every way encompaſſed by the 
ſolid ſtone, and lay about the thickneſs of three barly-corns, below the 
upper ſurface of it. And, indeed, I have ſometimes ſuſpe&ed, that 
even in diamonds themſelves there may poſſibly be intercepted, or 
mixed with the pure petreſcent ſubſtance, particles of heterogeneous 
matter; and in this ſuſpicion I was a little confirmed, by the odd 
clouds I had obſerved in an extraordinary diamond, and by hydroſta- 
tical, and other obſervations, made upon ſuch ſtones; ſome of which 
proved heavier than either cryſtal, or white marble. And, likewiſe, 
an ancient diamond-cutter of great experience aſſured me, he had ob- 
ſerved a ſeufible difference of weight among diamonds of the fame: 
growth, eſpecially in thoſe that were cloudy or foul ; and that he ſome= 
times found in diamonds of the bigneſs of two peas, it amounted to: 
about a carret, which is by common eſtimation four grams.. 
6thly, The laſt argument I ſhall produce to ſhew, that the matter of 
ſeveral gems may have been. once fluid, ariſes, from the proots - ore 
eco 


112 


Nr. His r. 
eee a 

And metal. 
['ne, or mine- 
ral bodies mix- 
ed with their 


The Origin and Virtues 


ſecond part of our hypotheſis; for if it ſhall appear, that many tran. 
ſparent gems have metalline, or other extraneous mineral bodies, inti- 
mately mingled with their ſmalleſt particles, it will be very reaſonable 
to ſuppoſe, that ſuch a mixture- was made, when the bodies were in a 

uid form ; how elſe ſhould the metalline corpulcles be convey'd into 


fmalleft parti» ſuch compact and hard bodies as gems? But if our hypotheſis be ad. 


cles. 


—＋ 
are fa- 
fand by ſome 
ſeminal or 
plaſtic power ? 


mitted, *tis eaſie to apprehend: how among bodies ſo entirely different 
as metals and ſtones, ſuch exquiſite mixtures may be made, as are re- 
quired to give an uuiform colour, tranſparency, and figure to them, 

To ftrengthen the preceding circumſtances, I ſhall add the teſtimony 
of a late French author, who wrote about the method of eſtimating gems, 
according to the rates of moderu jewellers. This curious gentleman 
gives us, from the mouth of the late famous travellers he converſed 
with in ſeveral parts, an account of the number and names of the 

laces where diamonds and rubies are found in the Indies; adding 
ome circumſtances and particularities about the quality of the ſoil in 
thoſe places, that I have not elſewhere met with. Speaking of the firſt 
of thoſe three diamond mines, which he takes to be the only ones in 
the Eaſt- Indies, after having told us, that the ſtones are there found 
ſome in the ground, and ſome in the rock, he adds, that thoſe drawn from 
the rock, or the neighbouring parts, have commonly a good- water ; 
but for thoſe which are drawn out of the ground, their water partakes 
of the colour or ſoil wherein they are found; ſo that it the earth be 
clean, and ſomewhat ſandy, the diamonds will be of a good water ; 
but if fat, black, &c. they will have ſome tincture thereof: nay, he 
immediately annexes, that if there be ſome black or red ſand among 
the earth, the diamond will alſo retain ſome grain of it. And men- 
tioning the ſecond mine of diamonds, he declares, that here, as in the 
former, the ſtones partake of the quality of the ſoil; ſo that if that 
be boggy or moiſt, the ſtone will incline to blackneſs; and if reddiſh, 
*twill have an eye of that colour. He alſo tells us, that of late there 
were found in the kingdom of Golconda, ſtore of diamonds; which 
being brought to the firſt miniſter of ſtate, he forbad all further ſearch 
after them, becauſe not one in the whole number had a good water ; the 
whole parcel being either black or yellow. 

Before we proceed further, *'tis proper in this place to take notice 
of a conſiderable objection that may be offer'd, againſt the doctrine 
hitherto deliver'd. This obje&ion is taken from the configuration of 
ſome gems, and eſpecially the priſmatical one of cryſtal, whereof we 
have given ſeveral inſtances. For it ſeems ſcarce poſſible, that ſo cu- 
rious a ſhape ſhou'd be ſo uniformly produced, in ſuch a multitude of 
cryſtals, great and ſmall, unleſs there were ſome ſeminal and plaſtic 
power to faſhion their matter in a regular and geometrical manner. 

But he who ſhall attentively conſider the figuration of ſalts, and of 
metalline and other magiſteries diſſolved and coagulated with them, 
may be thereby greatly aſſiſted to diſcover the invalidity of po 
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objection; but becauſe tis very ſpecious and important, I ſhall examine Nart.Hisr. 


it a little more particularly. 

And firſt, there is no abſurdity to ſuppoſe, that if there be a ſeminal 
and plaſtic power in mineral bodies, it may be harbour'd in liquid prin- 
ciples as well as others; for we ſee that the ſeed of animals, which 
often, as in the elephant, the rhinoceros, &c. produces hard ſolid bones, 
teeth, and horns, is at firſt but a liquid ſubſtance; and the forming 

wer in ſome trees and their fruits, converts the alimental juice into 
wood, ſhells, and other very ſolid, and ponderous bodies. 

Secondly,in accounting for the figures of alum, vitriol, and other ſalts, 
that are curiouſly and geometrically ſhaped, there is no neceſſity to in- 
troduce a diſtinct, architectonic principle; ſince thoſe bodies may 
receive their ſhapes from the coalition of ſuch ſingly inviſible cor- 
puſcles, as by the motion of the fluid, wherein they floated, and 
other aſſiſtant circumſtances, are determined to ſtick together, rather 
in that manner than another. Thus a ſalt made from common ſalt, by 
the ſingle aſſiſtance of oil of ſulphur, or of vitriol and water, tho” 
manifeſtly a factitious body, wherein the ſea-falt has its own nature de- 
ſtroyed, yet by reaſon of the figure of the reſulting corpuſcles, and their 
fitneſs to convene, when diſſolved in water, into curiouily ſhap'd bodies, 
will, when rightly prepared, often ſhoot into long cryſtals, with 
points like diamonds, reſembling native cryſtal as well in regu- 
larity of ſhape, as tranſparency of ſubſtance. And that 'twas 
partly the figure produced by the operation of the oil of vitriol 
upon the ſea- ſalt, and partly other circumſtances, that determined the 
ſhape of the cryſtals, appears from hence, that when the quality 
or proportion of the oil of vitriol, was ditferent from what it ſhould 
have been, or any error was committed in ſome part of the operation, 
the ſaline concretions, tho* they did not ſhoot at all like cubes, as the 
ſea-ſalt, which they were made of, wou'd alone have done; yet they 
ſhot very unlike rock-cryſtal, tho' into cryſtals for the moſt part very 
finely and differently figured. And that the natural figure of the ſea- 
ſalt is no way neceſſary to ſuch configurations, is manifeſt from this 
experiment. I took ſome ſtony Stiriæ, found in caves and grotto's, 
whoſe petreſcent liquors coagulate, before they have time to fall down; 
and having diſſolved them in ſpirit of verdigreaſe, I put the clear 
ſolution to evaporate in a digeſtive furnace, after the ordinary man er; 
by which means, tho' I made the experiment more than once, I had 
rather a coagulated maſs, than any thing like cryſtals; whence it ap- 
pears, that a conjunction of ſeveral circumſtances may be requiſite to 
determine the figuration of conſiſtent bodies made out of fluids; ſiuce 
here, for want of time to make occurſions enow for the particles to 
concrete after the moſt convenient manner, the experiment ſucceeded 
not, Upon allowing many days to another ſolution of the Striæ, made 
in the ſame menſtruum, there ſhot about the ſides and bottom of the 
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Nar. Hisr- glaſs: a. number of diſtinct cryſtals, long, tranſparent, and curiouſly 
WW — thaped. 


Perhaps *twill be ſaid, that the petreſcent juice, when broken, often 
appears to abound on the inſide with narrow ſtreaks like thole of anti. 
mony ; and that 4 my ſelf. have obſerved tome gems to be made up of thin 
plates; which internal figuration ſeems much more difficult to be ac. 
counted for, without a plaſtic form, than the external. 

But, for ought I find, many known ſalts wou'd, when broken, ap. 
pear to be geometrically figured, even in their leſſer corpuſcles, as 
well as in their entire bulk; if we had eyes ſharp enough to diſcern 
the ſhapes of the minute, as well as of the larger bodies. And we have 
great inducement to think, that the ſmall viſible concretions, of which 
the bigger grains of ſalt conſiſt, are as well as the greater, of a cubical 
figure. Beſides, there are ſeveral bodies ſo luckily ſhap'd, that upon 
a {flow coalition, they will convene into a multitude of manifeſt concre- 
tions; ſome of which conſiſt of ſtreaks, and ſome of flakes. Thus in 
the common ſal-armoniac, tho* confeſſedly a factitious body, upon 
breaking the bigger maſſes, great multitudes of ſtreaks are obſervable, 
like thoſe we uſually find in the broken Sririe of petrifying water. And 
I: have prepared concretions, ſome of which conſiſted of ſalts aloe, 
and others of ſalts and minerals, ſuch as ſtones or antimony, which 
look'd very like talc, being white bodies made up of a multitude of very 
ſlender ſtreaky particles, lying lengthwiſe one upon another. And as 
have taken out of the earth many concretions, outwardly ſhap'd like a 
rhombus, and compos'd of a multitude of flat and extremely thin 
plates; ſo have I ſometimes imitated ſuch concretions by art. And tho 
a ſolution of ſilver in purified Aqua fortis, uſually affords only a great 
company of {mall, thin, and ſeemingly ſimple flakes, like ſcales of fiſh: 

et having difſolv'd a large quantity of the metal together, and fuffer'd 
it to ſhoot leiſurely, and with due circumſtances, I obtained many 
cryſtals, which were geometrically figured without ; and conſiſted of 2 
multitude of exceeding thin flakes, orderly adhering to one another. 
And for a yet more pregnant experiment, to clear this objection; 
tin-glaſs, tho? a compatt and ponderous body, conſiſts of many ſhining, 
poliſh'd flakes; yet, I found, that if this mineral were melted, and 
ſuffer d to cool of it ſelf, the diſpoſition of its component particles 
wow'd determine them to ſtick to one another in broad ſhining flakes; 
whereof many will lie upon the reſt, and ſome acroſs each other, at 
various angles, according as the matter happen'd in its ſeveral portions 
to be- refrigerated. There are factitious bodies alſo, which afford us 
the like inſtances ;} as I have obſerved in mixtures of copper, iron, and 
other minerals; and very. conſpicuoufly in good Regulus martis ſtellatus, 
whoſe internal parts may be found, by breaking it, to conſiſt of flat, 
Mining, poliſh'd fla kes. 

If it be urg d, to ſtrengthen the foregoing: objection, that ſome pe- 
treſcent juices: concrete; even Whilſt: men are looking on; and One 
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fony Stirie have in ſome places a ſtreaky, and in others an an- Nar.Hisr. 
gular configuration of parts; I anſwer firſt, that I have ſeen ſeveral W Wm 


concretions of that kind, which, as far as appear'd to the eye, were 
made up of parts confuſedly jumbled together. And, ſecondly, I have 
found by trials, that if there be a due diſpoſition in the component 
corpuſcles of bodies to ſuch configurations, they may be brought to 
concrete accordingly, in a far ſhorter time than one wou'd imagine. 
Having ſometimes warm'd ſix or ſeven ounces of Aqua fortis, glutted 
with fine ſilver, till the mixture was wholly brought into a tranſparent 
liquor; and then put the clear, ſtrong glaſs which contain'd it 
into cold water, that the menſtruum might be the more haſtily 
refrigerated; I obſerved, that when once the diffolv'd metal began 
to ſhoot, the coagulation into figur'd cryſtals proceeded fo faſt, that 
the naked eye cou'd ſee its progreſs. And having ſometimes put a 
quantity of ſalt and ſnow, or ſome other ſtrongly refrigerating mix- 
ture, into a convenient glaſs, and wetted the outfide with a ftrong 
ſolution of ſal-armoniac, or ſome urinous ſpirit, whereby, tho' it wou'd be 
coagulated in leſs than a minute; yet the ſalt into which it ſhot had 
uſually a curious and determinate figure, according to the nature of the 
liquor that afforded it; as I have often experienced. 

Perhaps you will ſay, theſe inftances are taken from ſaline bodies, 
which are, for the moſt part, diſpoſed to convene into ſmooth 
ſurfaces, and angular ſhapes, and to be eaſily wrought on by 
the external cold; and that it may yet ſeem ſtrange, what in 
ſome caſes muſt have happened, if our hypotheſis be admitted, 
that external circumſtances and accidents, ſuch as the figure of a 
mould, or womb, the coldneſs of the ambient medium c. ſhould viſibly, 
and ſometimes greatly diverſify even the internal figuration of 
cloſe and ſolid minerals and gems ; without excluding all thoſe that 
are ſuppoſed to be of a quicker concretion. 

To clear this difficulty, I ſhall ſubjoin an experiment, deviſed to 
ſhew, that if the corpulcles of a body be ſo ſhap'd, as to be fitted, 
by their coalition, to conſtitute ſmooth, gloſſy planes, tho* they be 
variouſly ſhuffled and dilcompoſed as to their priſtine order; yet if kept 
for a while in a ſtate of fluidity, they will preſently convene again juto 
ſmooth, ſhining planes; and the ſituation of thole planes, with reſpect 
to one another, will be exceeding uniform and regular, conbJering the 
concretion is haſtily made; while their internal contey.ture will be 
much diverſify'd by circumſtances, as particularly, dy the figure of 
the veſſel or mould, wherein the fluid matter concretes. Conſidering 
then, that if, as was lately obſerved, we break the lumps of tin-glaſs, 
it will diſcover a 2 many bright and ſmooth planes, which ſome- 
times meet, and ſometimes croſs one another, at very different angles ; 
| thought it probable, that a body which had been melted, and was 
apt to convene into ſuch planes, wou'd not only do the ſame upon a 
ſecond fuſion, but might have the order and magnitude of theſe planes 
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Nr. Hisr. diverſified by the figure and capacity of the veſſel, choſen for the purpole, 
—S > Having, therefore, powder'd a ſufficient quantity of tin-glaſs, wheu *twas 


well melted, and caſt it into a good pair of iron moulds, whole cavity was 
an inch in diameter, we thence obtained a bullet, which, being warily 
broken, ſeem'd, as we expetted, to be made up of a multitude of lit- 
tle ſhining planes, ſo ſhap'd and placed, that they appeared orderly to 
decreaſe, as they were further removed from the ſuperficies of the globe; 
they were, likewiſe, ſo rang'd as to ſeem made up of a multitude of 
theſe rows of planes, reaching every way, almoſt like ſo many radi 
of a ſphere, from the center to the circumference. But if tin-glaſs be 
melted in a crucible, and ſuffer'd to ceol there, the matter, when 
taken out and broken, will appear, indeed, full of ſmooth planes, but, 
as os lately intimated, very irregularly and contuſedly aſſociated or 
ranged. 

This experiment we have, alſo, varied by caſting bullets of ſome 
other bodies, and particularly of the ſimple regulus of antimony, and 
with ſucceſs; tho' the texture hereby produced was not ſo un' form 


as in tin-glaſs. And by caſting melted ſulphur into a ſpherical body of 


about five or fix inches diameter, and breaking it warily ; tho' one 
wou'd think this an unlikely mineral to make any other than a confu- 
ſed concretion ; it preſented us great fibres almoſt like little ſtraws; 
whoſe number and orderly ſituation afforded a conſiderable inſtance for 
my preſent purpoſe. 

And having broken ſeveral marcaſites of a peculiar ſort, that were 
either roundiſh or almoſt of a cylindrical figure, to obſerve their in- 
ternal ſtructure and qualifications ; I found in ſome of them a great 
many rows of little planes, or glittering corpuſcles, reaching from the 
innermoſt parts to the external ſurface, and in thoſe that were cylin- 
drical, to the outſide. Theſe ranks of gold colour'd particles, in the 
ſeveral planes of the broken mineral, ſeemed like ſemi-diameters, iſ- 
ſuing from a row of phyſical points of an imaginary line, ly'ng al- 
moſt like the axis of a cylinder; as if the cavities of the chalk or 
clay, where theſe marcaſites were found, had made the foil like a 
mould, wherein the matter of them being detained, whilſt 'twas in a 
fluid form, afterwards concreted like the bullets of our tin-glaſs, &c. 

As to the uniformity of ſhape admir'd in gems, and which is 
thought to demonſtrate them to be form'd by a ſeminal and geome- 
trical principle ; I cannot find, upon a more attentive ſurvey, that it 
is near ſo great as men uſually imagine. 

In ſeveral tranſparent gems it manifeſtly appears, as I lately no- 
ted, that the ſhape was, in a great meaſure, owing to the figure of 
the womb or mould, wherein the matter, whilſt liquid or ſoft, hap- 
pened to ſettle. But in ſome other tranſparent and well figured gems, 
of the ſame denomination, and, ſometimes, growing very near one 
another, I have found, by a diligent inſpection, a manifeſt, and ſometimes 
a very conſiderable difference of ſhape, either as to the number, fi- 

| gures, 


„ , , XX oO 0 2o= 


* VB py ” cw WD 


—_ we 


r 


of Gems. 


117 


gures, or bigneſs of the ſides that made it; by comparing theſe par- Nax. His r. 
ticulais with thoſe of a ſtone of the ſame kind perfe&ly figured. WI 


This 1 took notice of particularly, in two forts of ſtones, granats, and 
Corniſh diamonds. A conſiderable number of the former, that grew in 
America, was brought to me in one lump of matter; but growing in di- 
ſtinct parts oi it, and without touching one another. Among thele I took 
notice of a mauifeſt diſparity of ſhape; ſo I did in ſome African ones, 
as alſo in others that were European; one of which, being of an extra- 
ordinary large ſize for a figured gem of the tranſparent kind, and 
weighing above eleven drams and a half, I conſider'd, with a parti- 
cular attention; and found, that tho' it ſeemed to have been coagu- 
lated in a fluid medium, and to conſiſt of twelve planes, at the concourſe 
of two or three whereof it ſeem'd to have been broken off from the root; 
yet it was very far from the geometrical dodecahedron ; for as this 
conſiſts of twelve equilateral and equiangled pentagons, almoſt all the 
planes of our granats were quadrilateral, and yery different from what 
they ſhould regularly have been, not only in magnitude, but in ſhape ; 
for one or them ſeemed to have five ſides; and for the reſt, ſome 
were neareſt to a rhombus, others -to a rhomboides; but the 
moſt were trepezia. And, by the way, a curious perſon ſhewed me a 
pearl very irregularly ſhaped, and of an enormous ſize. It was ſo ar- 
tificially ſet in gold, that by the help of a little of that metal, fitly 
placed, the whole jewel repreſented a lion; yet I made a ſhift to mea- 
ſure it exactly with collapar compaſſes, and found the length to be 
an inch and a half, and the greateſt breadth, where it was of a pro- 
portionable thickneſs, to be + inch. The colour was orient enough, 
except one dark ſpot, which by its ſize, figure, and ſituation, I guels- 
ed to be the remains of that part whereby *twas faſten'd to the ſhell 
of the fifl, which produced it. And thus much for the firſt fort of 
gems, whole figures I obſerv'd to be irregular. 

The ſecond conſiſts of thoſe cryſtalline ſtones, ſome of which are much 
harder than the Briſtol diamonds, or, perhaps, than rock-cryſtal it 
ſelf; for *tis eaſie to write upon glaſs with them. Having procured a 
large number of thele ſtones, I took notice, by comparing them to- 
gether, that tho* ſome of them were geometrically and curiouſly ſhap'd 
like rock-cryſtal, having each ſix ſides, whereof two, that were op- 
poſite, ſeem'd perfectly alike and equal; and tho' the ſtone had a 
pyramidal termination, made up by ſeveral reſembling and curiouſly 
figur'd planes, that ended in a ſolid angle; yet the greateſt number, 
by much, of theſe diamonds, conſiſted of ſtoues whoſe figures were far 
from exact and uniform, For tho* moſt of them had ſix long planes, 
yet often the oppoſite ones were neither parallel to one another, nor 
ſimilar, but exceedingly unequal ; and thoſe planes that went to make 
up the apex, compared with one another, or with regular patterns, 


their figures, magnitudes, and manner of concurring, were ſo remote 


from uniform, as to agree far better with our hypotheſis than wirh 
the 
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the other. And yet the want of room to coagulate freely, could not, 


with probability, be here pretended); for they ſeem'd to have been form'd 
ſeparately in a fluid ambient, except at the bottom, where they were 


faſtened to the rock; as appeared by an opake root which ſtil] adhe. 


red to moſt of them. And, if I miſremember not, I have more than 
once, on diamonds newly brought from the Indies, and ſome of them 
very fair ones, obſerved great irregularities in the area's of the ſuper- 
ficial planes, or in their figures, or both; and, ſometimes, in the very 
number as well as ſituation of their ſolid angles. - 
| now proceed to ſhew, that the figuration of gems not only con- 
ſiſts with our conje&ures, but confirms them; for I have, more 
than once, taken notice in Corniſh diamonds, that a ſmall ſtone, 
of the ſame kind, has made, as it were, one body with a greater; 
not only adhering cloſely to it, but being bedded in it; ſo that when 
they were ſeparated, there remained a cavity in the larger, whole fi- 
gure exactly anſwered that of as much of the ſmaller ſtone as chanc'd 
to be lodg'd therein. Thus, alſo, I have ſeen a greater grow to a much 
leſs; there being a cavity in the latter anſwerable to the part of the 
greater that had enter'd it; which ſeems to ſhew, that the ſtone to 
which the other grew, was firſt form'd and hardened, ſince it retain'd 
its own ſhape; and that whilſt this adhered to the rock or ſoil, more 
liquor began to coagulate, by faſtening it ſelf to the ſolid body, which 
was already concreted. Thus by putting into a ſtrong ſolution of pure 
nitre, or rock-alum, ſome little ſticks of wood or other ſolid body, 
that may be kept ſteadily in the ſame poſture, you will ſee many co- 
agulations begin to be made againſt them; and the cryſtals, thus con- 
creted, will neceſſarily have their figures incompleat, and cavities cor- 
reſpondent to thoſe parts of the ſtick whereto the ſaline corpuſcles fa- 
ſtened. And tho' I inftance this inoſculation of figured ſtones but in 
Corniſh diamonds, yet thoſe are not the only tranſparent minerals where- 
in I have obſerved it. And particularly, I found among a parcel of 
minerals, a fine tranſparent and neatly figured ſtone, which ſeem'd to be 
pure cryſtal; but lay coagulated about a kind of branching wire, 
whereof a great part was encloſed by the ſtone, ſeem'd to grow out 
ot a piece of ore, reſembling that of filver ; which the owner at- 
firmed to be, together with the above mentioned branch, good ſilver, 
produced by nature in that form ; which excellently agrees with the 
reſemblance I juſt propoſed, betwixt the coagulation of diſſolved ſalts 
and the liquid matter of gems, about ſtable bodies immerſed therein. 
But to proceed. The ſecond grand conſideration, whereon our hypo- 
theſis is founded, ariſes from the weight of ſome gems, which, being 
greater than what ſeems to belong to them, as hard tranſparent ſtones, 
we may, probably, derive it from metalline or mineral mixtures. Gems are 
eſtimated by lapidaries as they weigh a determinate number of carrats, or 
of grains; for they compare only the weight of ſtones, of the ſame kind, 
to one another, as the greater or leſſer weight argues a greater 8 1 
ulk ; 
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bulk; without regarding the ſpecific gravity of them, which depends Nar.Hisr.. | 


not on their magnitude, 

Now rock-cryſtal, as it is by mineraliſts reckon'd among gems, ſo 
it is hard enough, as 1 have tried, both to cut glaſs and to ftrike fire; 
and its having 10 great a tranſparency, and wanting colour, makes it ex- 
ceeding likely to be free from adventitious mixtures. I therefore pitch- 
ed upon it as the ſtandard whereby to make a probable eftimate of 
the weight of gems; and having hydroſtatically examined it, firſt in 
the air, and then in water, I found its weight to an equal bulk 
of the latter fluid, as two and almoſt two thirds to one; which, 
by the way, ſhews us how groundleſly many learned men ſuppoſe 
cryſtal to be ice extraordinarily hardened by a long and vehement 
cold; for ice is bulk for bulk, lighter than water; and Madaza/car, as 
well as other countries in the torrid zone, abounds with cryſtal. 

Having thus found the weight of cryſtal to water, when I met 
with a coloured gem, whoſe ſpecific gravity I gueſſed to be ſenſibly 
greater than of that, I ſometimes weighed them in the air, and in the 
water, and ſo diſcovered whether I had conjectured right. And if the 
ipecific gravity of the gem much exceeded that of cryſtal, I thought 
it probable there might be ſome metalline or mineral corpuſcles ming- 
led with the ſtony ones thereof, whence it might alſo, probably, de- 
rive its tincture. Finding ſome American granats, Which 1 had a great 
and peculiar reaſon to believe had once been liquid, of a colour fo deep, 
that they were almoſt opake; and judging, likewiſe, by my hand, 
that they were much heavier than pieces of cryſtal, of the ſame bulk, 
| weigh'd them in a pair of nice ſcales in air, and in water, and found, 
as I expected, that they were almoſt four times ſpecifically heavier 
than that fluid; and, conſequently, heavier by about a third part, than 
pieces of cryſtal of the ſame bignels. But we muſt obſerve, tho' when 
colour'd gems have a greater gravity than cryRtal, *tis probable ſome 
metalline pigment, or other mineral ſubſtance, may be mixed with 
them ; yet if ſuch gems have no ſuch additional weight, it will not 
follow, that their colour cannot proceed from any mineral tincture; 
lince a mineral ſubſtance may be prelent in a liquor even when it adds 
no manifeſt weight thereto, Thus I have found a mineral water, which, 
by its taſt, its effects, and the colour it would ſtrike, appeared to be 
richly impregnated with iron; yet being carefully examined hydroſta- 
tically, it ſeem'd very little, if at all keavier than common water. 

The laſt argument I ſhall now make uſe of is, that out of ſeveral 
medicinal ſtones, and even out of ſome fine gems, real and corporea! 
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metals, or other mineral ſubſtances,” may be extracted. But as the ze - 

further proſecution cf this argument will be more proper hereafter, from gems. 

with regard to opake gems, where its force will beſt appear; I ſhall 

but lightly touch upon it in this place. To ſhew, however, that it 

affecks gems as well as opake ſtones, 1 obſerve firſt, that ſeveral ſtones 

reckoned amongſt precious ones, are opake; as che turquoiſe, the ou *s 
che. 
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Nr. His r. the ſardonyx, &c. not to mention the ſemi-opake. Beſides, I much 
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queſtion, whether tranſparency be abſolutely eſſential to thoſe pre. 
cious ſtones, wherein *tis uſually found. And I might here make 
it probable, that opacity and tranſparency often depend upon 
the manner wherein the pigment is diſperſed thro' the ſtony mat. 
ter of the gem; and the convenient or iuconvenient ficuation of the 
pores, with reſpect to the rays of light. Moreover, ſeveral precious 
ſtones, and even diamonds themlelves, have ſometimes great clouds, 
which render them in thoſe parts opake, without hindering them 
from being true diamonds or gems, of this or that kind, to which 
their hardneſs, colour, &c. entitles them; aud not to oblerve that 
cornelians, agates, and ſome other ſtones, are ſometimes found to be 
tranſparent, and ſometimes {emi-diaphanous, I have teen even a far. 
donyx tranſparent. And as for granats, | have had ſome figured 
ones that ſeemed quite opake ; and others of ſeveral countries, that 
were in ſome places diaphanous, but as to the main bulk of their 
bodies almoſt as dark as ordinary ſtones. | 

And there is no doubt, that the experiments, whereby I have obtained 
mineral or metalline ſubſtances trom load-ſtones, native cinnabar, 
blood-ſtones, &c. might alſo ſucceed in ſeveral of the more ponde- 
rous gems; if their glaſſy nature, or the exceeding compactneſs of 


many of them, rendered not the mineral corpulcles harbour'd in the 


ſtony, or inſoluble parts, inacceſſible to the common menſtrua. And 
when the metalline and mineral ingredient is in great plenty, and the 
tincture of the ſtony parts not very cloſe; I queſtion not but even 
from tranſparent gems, the adventitious ingredient may in part be 
diſſolved: for having by the weight of the granats lately men- 
tioned, concluded them impregnated with ſomewhat metalline; I 
kept ſome of them in a crucible for a competent time in the fire, 
and found they thereby exchanged their colour for one not unlike 
that of rough iron. And having reduced them to a very fine powder, 
and digeſted ſome acid menſtrua, and particularly rectified ſpirit of ſalt 
upon them, they afforded me a rich tincture. Encouraged by this, I 
hoped, that without being previouſly burnt, they wou'd in Aqua regia 
afford a tiucture; and accordingly I obtain'd from crude granats, (re- 
duced to very fine powder) a rich ſolution, which tho' in colour it ſome- 
what reſembled a ſolution of gold; yet partly by the colour of the 
burnt granats, and partly by the taſt of this ſolution, I ſuppoſed 
that another metal was more likely than gold, to be predominant 
therein. And having gently evaporated part of that menſtruum, I 
obtained from ſome of the remainder certain cryſtals, whoſe ſhape, 
by reaſon of their ſmallneſs and diſorderly coagulation, I cou'd not 
well determine; but, touching the uncoagulated portion of the liquor 
with the tip of my finger, and adding that part of a drop which 
reſted thereon, to a great many drops of the infuſion of galls, it inſtan- 
taneouſly turn'd them full as black as ink. ; 
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This trial I made to examine, whether one mineral, at leaſt, that helped Nar.Hisr. 
to conſtitute theſe granats, was not of a feruginous nature; for if it were 


I ſuppoled, like other bodies that participate of iron, it would afford, 
with galls, an inky colour. A parcel, alſo, of ſmall red tranſparent tones, 
gueſſed by ſome to be granats, but by others, more probably, rubies, 
being finely powdered, gave, in an appropriated menſtruum, a colour 
like that of dilſolv'd gold; and that ſome parts of the gems were really 
diffoly'd in the menſtruum, appear'd not only by the colour; but 
having put ſome of this liquor to a tincture of galls, it produced, at 
the very firſt, a dark colour, tho' not near ſo black as that of the 
former granats; and immediately let fall a copious precipitate, that was 
almoſt white. I, moreover, precipitated from it, by an urinous ſpirit, 
a reddiſh ſubſtance ; which being ſuffer'd to dry in the air, ſeem d to 
grow into bodies ſhap'd like moſs; and here and there ſmall muſhrooms, 
all of them prettily coloured. And from certain granats that were 
in ſome places opake, as well as in others diaphanous, I obtained a 
ſolution ; the ſuperfluous liquor whereof being abſtracted, the reſidue, 
which was deeply coloured, did, in the cold, afford a kind of faline 
concretions; tho' not large enough to have their figures determined. 

And, perhaps, if men had the curioſity to make trials, there 
wou'd be other tranſparent minerals found, capable to be wrought on 
by appropriated menſtrua. For I do not think that every ſeeming 
glaſſy contexture of a mineral, unfits it for that purpoſe. Tho the 
clear ſpar, which, in moſt of our weſtern lead-mines in England, is 
found next to the metalline veins, be at leaſt ſemi-diaphanous, and 
of ſo glaſſy a texture, that it uſually breaks into ſmooth and gloſſy 
ſuperficies, appearing like a talc; and is, alſo, for the moſt part made 
up of geometrically figured bodies, reſembling in their ſurfaces, a rhom- 
bus, or rhomboides; yet ſome other experiments I had made with it, 
inducing me to ſuſpect, that twas not indeed a talc, but a body of a 
much more open texture, I found I cou'd diffolve it in ſeveral liquors ; 
and particularly in good ſpirit of ſalt, which wou'd preſently work 
upon it, even whilſt it remained in lumps; and that too without the 
aſſiſtance of heat. 

But from what I have ſaid as to the uſefulneſs of menſtrua, it muſt 
not be inferr'd, that they are the only inſtruments wherewith ſome- 
thing metalline may be obtained from gems ; for I have made conſi- 
derable attempts of this kind by fuſions, and appropriated additions. 
And, however ſuch trials may ſucceed, as to the ſeparating from a 
gem, a metalline or mineral body of a determinate ſpecies, | have an 
eaſie way, in Which, by the help of fuſion, I more than once mani- 
feſted, in general, that there may be ſubſtances partaking of a 
metalline nature, in ſome kinds even of tranſparent gems; and partly 
by the ſame method, and partly by others, I have in ſome caſes 
determined, with probability, that mineral ſubſtance is here predomi- 
nant, 
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It may ſerve to illuſtrate our hypotheſis, that having reduced to 
powder ſome Stirie of water, ſpontaneouſly petrified, diſſolved it in 
ſpirit of verdigreaſe, ſuffered ſome of it to evaporate, and put 
the reſt into a cool place; I obtained many ſmall, finely figured, and 


_ tranſparent cryſtals, that ſhot much after the faſhion of thoſe of the 


purer ſort of nitre. With ſome part, alſo, of this ſtony ſolution, [ 
mixed, in a convenient proportion, a high-coloured ſolution of copper, 
made with the ſame ſpirit of verdigreaſe; and the two ſolutions be- 
ing warily put together, did not precipitate one another, but afforded, 


upon the evaporation of their ſuperfluous moiſture, among many 


Mineral pro- 
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earth. 


cryſtals, that were tranſparent and colourleſs, ſome that were richly 
adorned with a greeniſh blue tincture of the diſſolved metal. 


— 


r 


Now proceed to thoſe confiderations, which, aſſiſted by what has 
already been delivered, may ſuffice to ſhew our conjecture, as to 
the cauſe of the virtues of gems, to be rational. 

My firſt obſervation is, that the earth not only contains a great 
number and variety of minerals, known by particular names, but very 
many others wherewith we are hitherto unacquainted. What a vaſt 
multitude of metalline ores, marcaſites of ſeveral ſorts, antimonies, 
tin-glaſs, Fluores, tales of various kinds, ſpars, ſulphurs, ſalts, bitumens, 
Ce. are mentioned by chymiſts and mineraliſts, in the accounts of 
repoſitories, and collections of natural rarities? Nay, the diligence of 
ſome modern writers hath reckoned up between two hundred, and two 
hundred and fifty foſſils of the ſame kind. | 

The ſecond part of our obſervation appears, from conſidering the 
very ſmall proportion that the perpendicular depth of the generality of 
mines, bears to the ſemi-diameter of the earth; ſo that tho? our globe 
were inhabited by ſome hundred millions of men more than now it 1s, 
and they had the curioſity to dig mines every where, their ſpades 
wou'd uſually penetrate ſo little a way into the earth, that a vaſt 
multitude of foſſils might, by lying deeper in the bowels of it, {till 
continue undiſcover'd. - And, as far as I have obſerv'd, almoſt every 
region hath peculiar: minerals, different from thoſe of other countries. 
Thus in fome counties of England, a curious eye may, doubtleſs, 
obſerve ſeveral, that are unoblerved by the inhabitants themſelves; 
eſpecially if well contriv'd borers were diligently and skilfully 
employed to pierce the ground, and bring up ſamples of the various 
foſſils that lie hid under it. And this I can my ſelf ſay, in general, 
that in ſome parts of England, where J had more opportunity than in 
others, to exerciſe my curioſity about minerals; I have, in a ſmall 
g com- 
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compaſs of ground met with a much greater variety of them than I Nr. Hisr. 
expected; many of which were deſcribed by no writer that I know = 


of: and ſeveral of the like haye been ſent me from different foreign 
countries, 


In the next place it is to be conſidered, that nature has furniſhed Yariow men- 
the earth with menſtrua, and other liquors of ſeveral ſorts, endowed — in the 
with different qualities; and water being abundantly to be met with“ 


under ground, aud for the moſt part very plentifully in mines, it is 
capable of being variouſly impregnated; and when thus altered, may, 
in ſome caſes, act the part of no deſpicable menſtruum ; and on other 
occaſions concur to the produttion of mineral bodies. 

I further obſerve, that the ſubterraneous liquors, upon one account 
or other, are qualified to act either as corroſive menſtrua, or as other 
ſolvents, upon many of the medicinal earths and minerals they meet 
with under ground; which having never been expos'd to our fires, 
preſerve their texture more open, and their parts more ſoluble, 
than thoſe that have been melted by the violent heat of a furnace. 

And that even common water will ſuffice to diſſolve, and impreg- 
nate it ſelf, both with the ſaline and metalline parts that it meets 
with in its paſſage, appears from the different taſts, and other qua- 


lities of liquors, which all paſs for common water ; ſome whereof 


are found better than others, for brewing, waſhing, dying, temper- 
ing ſteel, &c. 

But more eminent inſtances are afforded us by the mineral ſprings, 
whether Therme or Acidule, great numbers whereof are enumerated 
by phyſicians and geographers; and many more wou'd, doubtleſs, be 
diſcovered, if men wanted neither skill nor diligence. And tho* com- 
mon water does the moſt readily diſſolve the ſalts, properly ſo call'd, 
it finds in the bowels of the earth; as we ſee happens in thoſe falr 
ſprings that come not from the ſea ; yet there are many other ſub- 
terraneal bodies, which, abounding with faline particles, will be 
diſſolved by water, tho* they prove of a compound nature, and 
contain very different ſubſtances; as is plain from thoſe waters of 
Hungary, and other regions, that, by evaporation, yield vitriol, 
which contains a faline, a ſulphureous, a metalline, and an earthy 
part; every one of which may be made diſtinctly to appear. 

Laſtly, the petrifying juice or ſpirit, coming in a ſufficient propor- 
tion to be mixed with theſe impregnated waters, ſo as to coagulate 
them, and unite therewith, from their coalition may reſult thoſe 
ſtones we call tranſparent gems. For *tis certain, that bodies 
which were, a while before, in the form of water, may coagulate 
into ſtony Kiriæ; and that diamonds themſelves, the hardeſt of gems, 
were once fluid ſubſtances, I hope we have already proved. 

But farther, having procured ſome petrified bodies from a place in 
England, | found that the petrifying juice, or ſpirit, which abounded 


in that ſpot of ground, was ſo penetrating and operative, that it ren» 
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Nar. His r. der'd ſome of the vegetable ſubſtances, found there, of their 
poriſtine ſhape and bigneſs, hard enough to cut both glaſs and iron. 


Their Vir 
#xes, whence ? 


Whether 
gems have, 


And from among thele I pick'd a tranſparent body, that by the ſhape 
and other circumſtances 1 judg'd to have been a diaphanous gum, be- 
longing to a piece of petrified wood, which was hardened to a degree 
that made it capable of ſcratching glaſs. ] 

To apply theſe particulars to our ſubjeQ : I conceive that ſome of 

the real virtues of gems may be derived from hence, that whilſt they 
were in a fluid form, the petreſcent ſubſtance was mixed with fome mi. 
neral ſolution, tincture, or other impregnated liquor; and that theſe 
were afterwards concoagulated, or united and hardened into a gem, 
Aud as ſeveral virtues of gems may, in general, be deduced from the 
commixture of theſe mineral corpuſcles; ſo the greatneſs and variety 
of their particular virtues may proceed from the peculiar nature of the 
different impregnating liquors, and from the proportion wherein they are 
mix'd with. the petreſcent juice. 
Io render this conjecture the more probable, it muſt be remember. 
ed, that we have already ſhewn gems to have once been fluid or ſoft 
bodies; and that ſeveral of them were not ſimple concretions of a pe- 
treſcent liquor, but conſiſted alſo of other mineral adventitious parts ; 
as. appears from the ſeparableneſs of ſuch ſubſtances in ſome ſtones, 
the ſpecific gravity in others, and the different tinftures to be met 
with in gems of the ſame ſpecies, as rubies, ſapphires, granats, and 
even diamonds; of which, as I formerly ſaid, I have ſeen ſome yel- 
low, fome of other colours, and ſome green, almoſt like emeralds, 

Since, then, there may be in gems, and in ſome of them numberleſs 
adyentitious corpuſcles; ſince there is cauſe to think, that ſome 
of them may be endowed with ſeveral properties and medicinal virtues ; 
ſince there is a great difference among theſe impregnating particles, 
and, probably, a greater variety than is known to us ; and, lay, fince 
many gems are richly impregnated with theſe particles, I ſee no rea- 
ſon why ſome of the virtues of ſeveral gems may not proceed from 
hence, rather than from thoſe unintelligible and precarious ſubſtantial 
forms to which they are utually referr'd. 

It may, however, be objected, that the mineral ſubſtances cannot 
well have any medicinal operation on the human body, becauſe they 


really,eny me- are ſo lock'd up as to communicate nothing to it; being unconquer- 
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able by ſo ſmall a heat as that of the ſtomach, and other parts 
Now, if there had never been any actual trial made, to ſhew whe- 
ther a gem be capable of medicinal virtues, I ſhou'd find probability 
enough in this obje&ion, to ſuſpend my judgment till experience 
determined the queſtion, But ſince, upon very credible teſtimo- 
ny of eminent phyſicians, and patients themſelves, of my own acquain- 
tance, | find cauſe to aſſent to ſome matters of fact about the opera- 
tion of gems; and fince ſuch facts ſtrongly argue, in the general, that a 
precious ſtone may have mediciual virtues, I think the objection ſuffici- 
ently 


of Gems. 


ently enervated by ſuch particular inſtances ; ſo that it ought not to Nar.Hisr. i! 


keep us from aſſenting to the poſſibility of the thing, elpecially when 
there are other particulars to be alledg'd in favour of our hypotheſis. 
For vigorous load-ſtones emit copious efluvia z and tho' they are 
uſually a hard ſort of ſtones, I have met with ſome, poſſibly, much 
harder than ſeveral gems. And 'tis farther conſiderable, that there are 
magnets which have a manifeſt aud inconvenient operation upon the 
human body, by being wore in the pocket, or long held in the hand, 
But farther, I have found ſeveral tranſparent pebbles, ſome of which, 
by being barely well cut and ſet, are made to counterfeit diamonds, 
that may immediately be brought to emit copious and ſtrong ſcent- 
ed ſteams. And if electrical attractions be owing to the effluvia 
of bodies, excited by rubbing ; very ſlight alterations may ſuffice to 
procure expirations from tranſparent gems, many of which are electri- 
cal, and even the hardeſt of them, diamonds themſelves; one of which 
keep by me, that upon a little friction attracts very vigorouſly, 
And as to that part of the objection which pretends, gems are 
not to be digeſted by the heat of the ſtomach; I will not ſtay to ex- 
amine how far the digeſtion of things, in the ſtomach, is owing to 
heat. But to make the objection valid, it ſhould be firſt proved, that 
ſuch materials can have no operation upon the human body, while 
they paſs thorough it, without undergoing any ſenſible change of bulk, 
figure, &c. as gems, when ſwallow'd, are ſuppoſed to do. For ſome chy- 
miſts make bullets of the regulus of antimony, which they call Tila- 
le perpetue ;, becauſe when they have perform'd their operation in the 


body, and are thrown out with the excrements, they may be employed 


again and again to the former purpoſe: nor do we know what analogy 
there may be between ſome juices in the body, and thoſe parts of 
mineral ſubſtances that impregnate gems. For tho" the Oculus mundi 
is reckon'd among the rare g-ms, yet if one of the beſt ſort be, for a 
while, kept in common water, it will, as experience aflures me, re- 
ceive an alteration obvious to the eye. I might here alledge the con- 
current authority of many phyſicians, and the common practice of 
moſt, who, in their public dilpenſatories as well as private preſcrip- 
tions, order the fragments of precious ſtones to be taken inwardly, up- 
on account of the virtues aſcribed to them. But I wave ſuch argu- 
ments as ſeem ſuſpicious. However, I my ſelf have, without heat, obtained, 
a manifeſt tincture from ſeveral, hard bodies, and even from a tranſpa- 
rent ſort of gems, by means of a faint liquor diſtild from a vegetable 
ſubſtance, which is as temperately qualified and as plentifully eaten as 
bread. And whether ſome juices of the body, aſſiſted by the natural 
heat thereof, may not ſerve for menſtrua to ſome gems, I cannot. 
with certainty ſay. But even the natural heat of a human ſtomach, 


nay, perhaps, of the external parts of the body, may be able, tho* no: to. , 


digeſt precious ſtones, yet to fetch. out ſome of their virtues; fince,) 
L am ſure, it makes a ſenſible alteration in the hardeſt ſort of them. 
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Jar. Hisr, For I have a diamond, whoſe electrical faculty may be excited with- 
— out rubbing, only by a languid degree of adventitious heat; and had in 


keeping another, which, by means of water made a little more than luke- 
warm, I cou'd bring to ſhine in the dark. | 

If it be further alledg'd, that tho' ſome virtues be allow'd to gems 
upon account of the minerals that impregnate them, yet tis impoſlible 
thoſe virtues ſhould be very great and various: I reply, that l deſire 
no man to believe all the ſtrange things, that even ſome learned wri- 
ters aſcribe to ſuch ſtones; for the rarity of tranſparent gems, their luſtre, 
and the great value which their ſcarcity, and mens folly give them, 
emboldens ſome to ſay, that ſuch ſcarce and noble productions muſt be 
endowed with proportionable qualities. | 

But for a further anſwer to this objection, tis not improbable that 
there ſhould be in the earth a much greater variety of minerals diſſo- 
luble by the ſubterraneal menſtrua, and capable of concoagulating with 
petreſcent Juices, than authors have yet taken notice of; as many ſub- 
terraneal productions, that I have met with, ftrongly incline me to 
believe. And from the number and various mixtures of theſe, may 
proceed not only a great variety of operative particles in precious ſtones, 
but a high degree of energy in ſome of them. 

Next, I conſider, that the efficacy of thoſe mineral tinctures, or ſo- 
Jutions, already known to us, may be reaſonably preſum'd greater in 
ſome gems, whereof they became ingredients whilſt in ſoluris principiis, 
than can be expected from the vulgar ſolutions of the ſame metals 
or minerals, after they have, by vehement fires, been reduced into 
gold or filver, lead or antimony, &c. For in ſuch vehement fuſions 
as are requiſite to bring metalline ores into theſe ſubſtances, the vola- 
tile and ſpirituous parts will be driven away, and the remaining body 
become more hard and compact, and thereby have its virtues lock'd 
up. But in their ſtate of fluidity, thoſe ſubtile and efficacious parts 
are preſerv*d and united to the other ingredients of the gems, whence 
ſome of them may be eaſily drawn out; as I lately inſtanc'd in very 
hard pebbles, which afforded ſtrong ſcented effluvia. And from the 
greater or leſs plenty, and natural activity of the impregnating par- 
ticles in a gem, may, probably, be deduced the difference of the colour 
in ſome, and of the virtue in others of the ſame denomination : of the 
latter caſe, we have eminent examples in ſome learned writers; particu- 

arly in the Lapis nephriticus. 

And here we may obſerve, that the petreſcent juices themſelves 
nay have diſtin natures, and be endowed with peculiar qualities, 
bſtrating from thoſe they acquire, wi account of their coalitions 
vith adventitious liquors; as ſome differences I have found in petreſ- 
ent fluids make probable. And having obſerved petrifying liquors cr 
YWrite, to pervade and give a high degree of hardneſs to bodies that 
1anced to lie within their reach, tho' one would have thought them 
ifficiently indiſpoſed to receive ſuch an induration; I fee no abſur- 
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dity in ſuppoſing ſuch a liquor may invade, permeate, and ſubdue tran- Nax. Hisr: 
ſparent minerals, abounding in faline, ſulphu eous, and bituminous CL Wm 


particles; which being duly excited, may emit their more ſubtile and 
active parts. And as I have cauſe to think, that ſubterraneal fires and 
menſtrua, do often make various compoſitions, and re-compoſitions in 
the earth; ſo *tis not impoſſible that the ſpirit we are ſpeaking of, 
may mix it ſelf with ſuch bodies, and petrifie them, together with it 
ſelf, into gems. I have had ſalt that was made by nature in the 
bowels of the earth, juſt like that the chymiſts compound by art. 
And I have ſometimes, by an eaſie operation, and a moderate degree 
of fire, made a certain compoſition of volatile particles of falt 
and ſulphurs, which, after diſtillation, ſhot in a fluid medium, into 
tranſparent cryſtals, more curiouſly figured than many natural gems. 
So that if either beneath, or upon the ſurface of the earth, ſuch 
kind of ſubſtances happen to be pervaded and ſubdued by a clear 
petrifying liquor, we may well preſume, that the reſulting concre- 
tions will be endued with qualities, both uncommon in kind, and con- 
ſiderable in degree. 

If it be yet objected, that it is very unlikely gems ſhould part with 
any effluvia, or portions of themſelves, ſince they loſe none of their 
weight; and ſince ſome of them are very little heavier than cryſtal; 
I might leave phyſicians and chymiſts to reply, that the antimonial 
glaſs and cup imbue wine, and other liquors, with a ſtrong emetic 
quality, without ſuffering any ſenſible loſs of weight. But have the 
objectors tried the truth of what their argument ſuppoſes, by any 
method ſufficiently accurate? This, I doubt, has neither been at- 
tempted, nor wou'd be found eaſie to perform. And, till due experiments 
are made, let me repreſent, that tho* common water be not allowed a 
menſtruum fit to draw any thing from mercury; yet both Helmont 
and others inform us, that a large quantity of it being kept for a day 
or two upon a ſmall proportion of that drug, will acquire a virtue of 
killing worms; tho' the mercury retains its former weight. And this 
liquor is- accordingly uſed for that purpoſe, and often with good 
ſucceſs, in a great hoſpital in Londen; as the chief phyſician of it, 


a very judicious and experienced man, has more than once in- 


form'd me. | 
And as for the lightneſs objected againſt ſome gems, it may ſafely 


be granted, that, cateris paribus, ſuch have more languid virtues 
than others of the ſame kind; but beſides, the adventitious ſubſtance 
that impregnates the petreſcent juice, may be of ſo ſmall ſpecific 
gravity, as not to make the gem at all heavier, in ſpecie, than cryſtal. 
For this, as we formerly obſerved, bois to common water of the 
ſame bulk, as about 23 to 1; I have hydroſtatically found, that 


ſeveral falts, and ſome other mineral ſubſtances, are of leſs ſpecific 
gravity than that; and conſequently, if theſe were concoagulated with 
the petreſcent juice that hardens into cryſtal, they wou'd not increaſe — 
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Nar.Hisr. weight, tho? they might imbue it with conſiderable virtues. But, by 
ae way, it is not neceſſary that the adventitious ſubſtance ſhould be 
purely ſaline, to cauſe no alteration in the tranſparency of cryſtal, 
or the colour of o:her gems. For I have often made bodies, which, 
tho” tranſparent and colourleſs, like cryſtal, and ſometimes curiouſly 
and regularly figured, were yet of a compound nature; and particularly 
abounded with a ſtrongly ſcented iplphur that was eaſily ſeparable there. 
from. But, to give a more direct anſwer to the objection, I ſhall add, that 
tho' when a gem has a much greater ſpecific gravity than cryſtal, or 
will allow an adventitious mineral to be ſeparated from it, 'tis a very 
probable argument, that the petreſcent juice is that body compounded 
with another. ſubſtance; yet it will not neceſſarily follow, when 
neither of theſe ſigns appear, that the gem is quite free from ſuch a 
ſubſtance. For the petreſcent liquor, whereof it principally conſiſts, 
may be impregnated with the finer and more _— part of the 
mineral, without having its ſpecific gravity ſenſibly increaſed. Of 
this I received a notable inſtance from a mineral water; for tho” that 
water, by its inky taſt, by its colouring the excrements of thoſe who 
drank it, &c. appeared greatly to mos 73 of iron; yet the parti- 
cles of that metal were here ſo light and ſpirituous, as not only to fly 
away if the liquor were kept negligently ſtopped ; but examining it 
hydroſtatically, when freſh drawn, I found it very little, if at all 
heavier, in ſpecie, than common water, compared and examined in the 
> fame ſcales, after the ſame manner, and with the ſame exactneſs. 

If to all this be added, a conſideration drawn from the atmoſpheres 
of ſolid bodies, and the great efficacy of effluvia, it will appear but natu- 
ral to ſuppoſe, that ſome precious ſtones may have medicinal virtues; 
and that many of them may be aſcribed to the mineral ſubſtances whereof 
they participate or conſiſt ; and eſpecially to thoſe which are beſt fitted 
to exert their powers, by a copious efflux of their more ſubtile parts, 

"Tis true, what has been hitherto delivered, chiefly regards 
tranſparent gems; yet a great part of it may be apply'd to opake 
ones. And if I have ſhewn, that even diaphanous gems may 
be endowed with virtues, by the mineral ſubſtances they contain, 
the 228 will hold more ſtrongly as to opake gems; for thele 
are, for the moſt part, ſofter than the others; and 'tis far more eaſie 
to ſhew, by their ſpecific gravity, and the mixed nature of ſeveral of 
them, that the dark ones may greatly conſiſt of mineral ſubſtances, 
incorporated and hardened with petreſcent juices. And among the ſeve- 
ral kinds of theſe liquors, I have obſerv'd one of ſo fine a ſubſtance, 

- ratmil ang Net of ſo petrifying a virtue, that it will penetrate bodies of very 
vegetable ſab- different kinds, and turn them to ſtone, without ſenſibly increaſing 
ſtances perri= their bulk, or changing their ſhape or colour. By this means, 
fied, hilt I have ſeen ſeveral animal and vegetable ſubſtances ſo petrified, as 
| m—_—_— * ſcarce to be diſtinguiſhed, by their appearance, from natural. Thus, for 
74 inſtance, a thin cream cheeſe was turned into ſtone, whilſt * ſize, 

ape, 
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ſhape, and colour, even of the wrinkles, and the bluiſh mould, were ſo Nax. Hisr. 
well preſerved, that it might eaſily have been thought eatable. . 
have alſo had a conſiderable quantity of wood ſo petrified in England, 

which retaining its former figure and grain, and being ſcarce at all viſibly 

increas'd in bulk, was ſo very hard, that I cou'd make impreſſions 

with it upon iron, and even glaſs it ſelf, and ftrike fire with it, as 

if it were an excellent flint: and the ſtony parts hereof wou'd not 

ſuffer the wood, which they had penetrated, to be reduced in the fire 

either to aſhes or charcoal. I have likewiſe now by me a lump of mineral 

ſubſtances, wherein a petreſcent liquor, that fills the large intervals 

between them, is tranſparent, and harder than moſt ſtones; as far as 

we cou'd gueſs by ſome trials made upon it, by a skilful engraver 

of gems. 

Twere eaſie to add other inſtances of this kind; but theſe may 
ſuffice to ſliew it poſſible, for petrifying agents to inſinuate themſelyes 
into the pores of various bodies, and turn them into ſtone ; without 
otherwiſe deſtroying their priſtine nature, or ſo much as altering 
their figure. 

And now, to render our hypotheſis the more probable, I ſhall offer 
a few arguments, drawn from the great ſpecific gravity of ſeveral 
opake, medicinal ſtones; from the fitneſs of our ſuppoſition to account 
for ſeveral phenomena, ſome of which are ſcarce at all, and others 
much leſs probably to be accounted for without it; from the metal- 
line ſubſtances, manifeſtly to be obtain'd from the ſtones we are 
treating of; and laſtly, from the nature of the bodies whereof medi- 
cinal ftones ſeem to be compoled. 

1. That the ſpecific gravity of opake ſtones, whereto medicinal opale foner, 
properties are aſcribed, is very conſiderable, might have been examin'd - 
eaſily diſcovered from hydroſtatics, if the writers upon ſuch concre- ati 
tions had been vers'd in that doctrine. Now, as marble is generally a= _— 

** . . 0 oe 
allowed to be a pure and ſolid ſtone, and, upon account of its white- „n with 
neſs, likely to be free from mineral mixtures, I choſe that for the minral ſubs 
ſtandard of the ſpecific gravity of opake ſtones; and, accordingly, faces. 
having weighed a piece of it, in air and in water, I found it to be 
to an equal bulk of that liquor, very nearly as 2 to1. And to 
make trial in a ſtone uncoloured, but ſuppos'd of a cloſer texture, 
we examined a fine white pebble, and found it was to an equa! mag- 
nitude of water, as 2 £ to 1. Hence 'twas eaſie to infer, that ſeveral 
bodies, which commonly paſs for mere ſtones, are more ponderous 
than white marble of the ſame bulk; and that it there were any 
great excels in the ſpecific weight of ſtones, above that of marble, 
it might proceed from ſome metalline body, mixed with the petreſcent 
matter thereof, And I ſoon found, by weighing the followiag 
minerals, firſt in air, and then in water, that a blood-ſtone was to 
an equal bulk of water, as 57 to 1; the load-ſtone as 4½ to f; Laps 
Calaminaris as 4 to i; and Lapis Tutie very near as 5 to 2. 
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But 1 have not found the proportion of each of theſe bodies to 
water, to be ww thing near conſtantly the ſame; but ſometimes to 
differ very much in particular ſtones of the ſame kind ; which agrees 
very well with our hypotheſis: for, according to that, the ſtones 
which happen to partake more plentifully of mineral ſubſtances, hea- 
vier in ſpecie than ftone, ought to be more. ponderous than others of 
the ſame kind that are not ſo qualified. From jet, a foſſi! found 
in ſome parts of Europe, which is reckoned among ſtones, and worn by 
many as a gem, I obtained no inconſiderable "xr of oil; and 
having weighed choice jet it ſelf in water, I found it to be bulk for 
bulk to that liquor, but as 1 5 to 1. And there are ſome other 
foſſils, hard as ſtone, and poliſhable as marble, from which I have, by 
diſtillation, obtained two kinds of oil, whereof. one was lighter than 
common water; which ſhews, that even bituminous and light ſub- 
ſtances may. be. ingredients of a ſtone: and that ſalts, which are 
moſt of them lighter. in ſpecie than white. marble, may plentifully 
concur to the making up of ſtones, will appear from thole, 
whereof we in England make vitriol. Stones, therefore, which are 
lighter in ſpecie than white marble, may be compounded of foſſils, 
and thence derive peculiar qualities; at the ſame time that ſuch as 
are conſiderably heavier than that, may juſtly, allow us to ſuſpe&, 
oy. owe their gravity to the mixture of metalline or mineral ſub- 

nces. 

2. I have. learn'd of: travellers returned from the Eaſt-Indies, that 
ſometimes one ſort of tranſparent gems, ſometimes another, and 
ſometimes even diamonds themſelves, are found included in the rocks, 
or in the midſt of hard, looſe ſtones, which muſt be broken in pieces 
before they can be obtained. Which phenomenon is hard to ſolve 
without our ay but according to that, it may rationally be 
ſuppos'd, that the gem was firſt formed, either in earth, or ſome other 
ſoft and permeable ſubſtance; which being afterwards pervaded by ſome 
petrify ing juice, was turn'd into rock, or looſe ſtones, according as the 
earth, and other ambient matter, chanced to be an entire and coherent 
maſs, or divided into clods and parcels. And the governour of an 
American colony having ſent» me, among other curioſities, an odd 
kind of mineral, that ſeemed more ponderous than at firſt ſight it 
promiſed; I had the curioſity to break it, and found up and down 
therein ſeveral gems; which, by their figuration, and ſome other 
circumſtances, were concluded to have been form'd there, before the- 
ambient mineral had obtain'd the. nature it then appear'd to be of. 
And it may happen in opake ſtones, that a great lump of medi- 
cinal earth ſhall be invaded and petrified after the. ſame manner. 
Whence it need not ſeem ſtrange, that ſome medicinal ſtones ſhou'd 
be very large in compariſon of others. Thus Lremember, a phyſician 
told me of a ſpleen-ftone in the hands of an acquaintance of his, 
which weighed. 80 /; and-Thave ſeen lumps. of medicinal m_ 
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harder and heavier tlan marble, that were far greater than I cou'd Nart.Hisr. 
lift: and having caus'd a pretty big piece to be violently broken off C&W 
from the maſs whereto it belonged, and to be ſawn aſunder, I found 


ſeveral empty cavities, of different ſizes and figures, in the ſolid 
ſubſtance of the ſtone ; which ſeems to argue, that this compact and 
ponderous body was made ſtony, by the ſupervention of ſome pe- 


treſcent liquor upon porous earth, or other conſiſtent fubſtance. For 


if it had been a mere liquor, wherein thoſe cavities were ſo 


many aerial bubbles, *tis not probable, that ſome of them ſhou'd have 


ſuch irregular ſhapes, and that all ſhou'd have continued without 


emerging to the top. 


Our hypotheſis will alſo help us to explain, how ſome gems, which 
ſeem to be entire ſtones, are of different colours in contiguous parts; 
as the ſardonyx, and ſome other opake gems: I have, alſo, obſerv'd 
the like, tho” rarely, in diaphanous ones. For, according to our 
hypotheſis, it may be ſaid, that a portion of matter imbued with one 
of the tinctures of the party-colour'd gem, was firſt form'd; and 
afterwards ſome petreſcent juice, endowed with another colour, came 
to ſettle contiguous to it; and ſo by accretion made up one ſtone with 
it, This might be illuſtrated by conſidering, that tho' fire makes a 
far greater agitation of the bodies melted by it, than need be ſup- 
pos'd in cold petreſcent liquors ; yet I have found, in making artificial 
gems, that by ſome miſchance, or error, in the operation, the mineral 
pigment has richly tinged one part of the tranſparent maſs, without 
at all imparting that colour to the very next part to it. One of 
theſe 1 have yet by me, which wou'd be judg'd to conſiſt of two 
differing gems ſubtilely glew'd together. | | 

But in natural gems, the union of parts might be the more perfect, 
if the ſupervening matter found not the ſtone firſt form'd, to have 
attained its full induration. Tho”, for ought I know, even in this caſe 


the appoſition may be ſo cloſe, and the two materials ſo near of kin, 


that they may both paſs for one ſtone, and be poliſhed together; 
without any diſcontinuity appearing in the ſurface: for I have by 
me, a lump, wherein there plainly appear ſtones of very different 
colours from each other, that were once diſtinct and incoherent ; but 
by ſome petreſcent liquor, have had all their intervals ſo exquiſitely 
fill'd up, that neither the touch, nor the a:tificer's tool, when the 
lump was fawn afunder, cou'd diſcover any commiſſures ; but the 
whole maſs bears an uniform poliſh, and is harder than ſeveral gems 
that are worn in rings, and will readily ftrike fire with a ſteel. And 
for farther confirmation hereof, in the place where this portion of 
petrified matter was found, not only other lumps, but many looſe 
ſtones were diſcovered, which ſeem'd altogether of the ſame nature 
with thoſe, that by the ſupervention of the petreſcent liquor, were 
united into ſtony maſſes. I have, alſo, had a curious agate ſo form'd, 
that it ſeemed highly probable, that the opake parts of its * 
8 2 a 
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was reduced to coagulate with it into a ſtone, partly opake, and part- 
ly diaphanous. And of ſuch clays or mineral earths, I have obſerved 
more than one or two, which, tho' diſtinct, and, perhaps, of different 
colours, yet the thickneſs of them all ſcarce exceeded an inch; nor 
did they always lie flat or horizontally, but in differing poſtures, both 
with regard to the horizon and one another; and now and then the 
exterior ones, ſucceſſively, almoſt ſurrounded the interior. And ol theſe 
thin couches or layers of earth, 1 have found a corfiderable number 
within a very ſmall compaſs of ground. The production of ſeveral 
other gems, as chalcedonians and Jaſpers, which are generally o- 
pake, but have ſome parts tranſparent, may alſo, probably, be ex. 
plain'd in the ſame manner. *Tis here remarkable, that by purpolely 
calcining ſome of theſe ſtones entire, whoſe greater part was diapha- 
nous, I found that the tranſparent parts turi'd white, and that ſome ef 
the thin couches of mineral earth had retain'd, not ouly their poſition, 
but their colour, which ſeem'd much heighten'd; ſo that one of thele 


layers, after calcination, appeared of a very rich and permanent red. 


And this difference of colours, I obſerved, not only in layers, but in 
the ſpecks and irregularly ſhap'd clouds of other colours. I might here 
add, that I have found fhining marcaſites, not only in other ſolid 
ones, but in marbles and flints themſelves. Thus, alſo, I have found 
wood in ftrong ſtones employed to build houſes, and ſhells in a great 
maſs of ſtone, that I met with almoſt on the top of a hill, remote 
from the fea, Now theſe, and the like phenomena, may be, probably, 
accounted for by our hypotheſis, and ſcarce without it. But even in 
tranſparent gems, and which is more, of the ſame ſpecies, I have ſome- 
times taken notice of ſuch an accretion of ſtones as argues their ha- 
ving been produced at ſeveral times. For proof of this, I need only 
repeat what I formerly ſaid of thoſe Corniſh diamonds, wherein, ſome- 
times, a leſſer ſtone, tho” geometrically ſhap'd, was found in good part in- 
elos'd in a greater, and in part, alſo, extant above it; whence I argue, that 
the produttion of this aggregate of two cryſtalline bodies, was not 
made all at once, but ſucceſſively ; and that the leſſer was firſt form- 
ed; which I ſhall now confirm by this conſideration : that if the 
reater ſtone had been firſt harden'd, the matter of the leſſer muſt on- 
y have ſtuck to it externally, and been, as it were, imboſs'd upon 
it; but cou'd not have made it ſelf a bed, or mould, in the ſubſtance 


of the greater, eſpecially of ſuch a geometrical figure as it ſelf had 


not yet receiv'd. 

I cauſed two ſolid fire-ſtones, fuppoſed to be uniform and entire 
maſſes, tho? of very different ſizes and ſhapes, and brought from diſtant 
places, to be warily broken; whereupon I obſerved that part of the 
internal texture of the leaft of thefe minerals, which was almoſt ſphe- 
rica}, greatly differ d from that. of the more internal ſubſtance ; and 

that 
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that in the largeſt mineral there was a little globular ftone, manifeſt- Nar.Hisr. 


R ty not of the ſame piece with the ſurrounding maſs, but differing from 
2 it, not only in texture, but here and there by a diſcernible commiſ- 

5 ſure; tho' in moſt places their adheſion was ſo ſtrict, that we could 

d not make any ſeparation of the two minerals in this commiſſure. 

* And tho” this ſucceſſive generation of the parts of entire gems, may 

, appear ſomewhat new and ſtrange ; yet that its fitneſs to explain the 

h foregoing phenomena, and others, may the more recommend it, I ſhall 

1 here give it a mechanical illuſtration. We ſee, then, in ſeveral chy- 

1 mical ſolutions, as of ſalt and other bodies, that there are certain 

e ſtages or periods of coagulation ; fo that when ſuch a quantity of the 

1 ſupertluous moiſture is exhaled, eſpecially upon any conſiderable re- 

N frigeration, or other favourable circumſtances, thoſe particles that are 

y moſt diſpoſed to coagulation, will convene and ſhoot into cryſtals, af- 

N ter which, no more will ſhoot till a farther evaporation be made; but 

e upon a repetition hereof, a new cryſtallization of the parts will enſue. 

if And I can ſhew the productions of a metalline ſolution, fo made in 

0 an appropriated liquor, that the firſt ſhooting afforded a layer of cu- 

0 riouily figur'd cryſtals ; and the following, another of fine cryſtalline 

bodies, that have faſtened themſelves to the former, but differ conſi- 

10 derably from them both in ſhape and poſture. And in this experi- 

6 ment, both the diſſolved materials and the menftruum, were ſingle bo- 

. dies. But if there be a diverſity of nature in the liquors that make up f 
4 a menſtruum, or in the bodies that are diſſolved in it, ſome of the 

t corpuſcles may convene, either a- part with thoſe of the ſame nature, 

e or as mix'd with thoſe of a different one at the ſame time; and ſo 

5 make up cry ſtals of a compound nature. Some of them, alſo, may con- F 
q vene with homogenous particles, at different times, and fo fail of ſuch | 
4 an uniformity as might otherwiſe appear in their concretions. This 

x may be illuſtrated by the cryſtallizations of falt-peter and ſea-[At, dil 

J ſolved together in common water, whence grains of ſalt of the figures 

thence reſulting, are uſually produced; and, alſo, a confiderable part of the 

T ſea-ſalt coagulates in the form of imperfect cubes, about the bottom, 

þ before the nitrous corpulcles ſhoot into cryſtals of their own priſma- 

þ tical figure: and it matters not whether the ſuperfluous water be ex- 

E haled or drawn off by a material fit to ſoak it up; as we have had 

F occaſion to obſerve in accelerating the cryſtallization of ſome bodies. 

6 In conformity with ſuch inftances as thele, we may conceive, that 

n where there are petreſcent liquors mix'd with common water, there 


may by ſeveral accidents, and particularly by a hot ſummer, be made 
a ſufficient difcharge of the ſuyerfluous moiſture, to cauſe the more diſ- 
poſed parts of the petreſcent liquor to coagulate ; and afterwards the- 
coagulation may be ſuſpended, either by the ſupervention of a colder 
feaſon, or even in ſummer it ſelf, by a plentiful rain, or the effect of 
it, a land-flood, which might check tze progreſs of fuch coalitions, by 
diluting the fluid which would otherwiſe have turned into _ 
| An 
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Nr. Hisr. And trial hath aſſured me, that there are bodies of very differem 


wa — 


Whence it 
is that flones 
of various 


kinds, petrificd 


animals, &c. 
are found in 


ary places, ſo- 


lid rocks, &c. 


kinds, which will, in tra& of time, eſpecially if their coalition be 


farther'd by cold weather, coagulate after they have long remained 
fluid; tho' the water, or other menſtruum, by being encloſed in ſtop. 


ped glaſſes, be kept from waſting. And fince the earth harbours dif. 
terent kinds of theſe liquors, and many of them may be copiouſly im- 


pregnated with one ſort of mineral or other, they may have diſtin& 


periods for their reſpective coalitions, and yet ſtick cloſe to one another, 
For tho? in chymical cryſtallizations we uſually take out of the veſ- 
ſel, what ſhoots the firſt time, before a freſh exhalation be made for 
a new cryſtallization, and by this means find the coagulated bodies 
obtain d at one time, more uniformly ſhap'd than at another; yet in 


the hollow receptacles which the earth affords to petreſcent 1iquors, 


the veſſel continuing the ſame from firſt to laſt, the uniformity of 
the bodies produc'd by coalitions, made at ſeveral. times, mult be leſs 
regular, and the manifeſt accretions of coaleſcent bodies, in all like- 
lyhood, be more frequent. And, accordingly, having long continued the 
exhalations of ſome liquors, in the ſame veſſel, I had coalitions of 
very different bodies at the bottom. I might add, that in ſome cir- 
cumſtances, even in theſe veſſels, and therefore without any maniteſt 
exhalation of the water, or other menſtruum, and, ſometimes, where 


the diſſolved body was homogeneous, I have, in proceſs of time, had 


coagulations, where the cryſtals laſt formed ſeemed plainly to have 


been generated by way of accretion to the firſt. 


I ſhall now endeavour to clear a grand difficulty, which J foreſee 
may be objected to our hypotheſis; namely, that theſe accretions, 
of medicinal or other ſtones, are, ſometimes, found in places where 
there are no petrifying ſprings, and, perhaps, no water at all; nay, 
little or nothing but quarries, or maſſes of ſtone. 

To this I anſwer : firſt, that if we admit the relations of approved 
authors, concerning men and beaſts being ſuddenly turn'd into ſtone, 
by a petrifying ſpirit ; it is not abſolutely neceſſary there ſhould be 
auy petreſcent ſprings, or other water, to produce ſuch minerals as 
we are ſpeaking of. 

(2.) For any thing that has hitherto appeared to the contrary, we may 
ſuppoſe that rain-water, ſometimes, brings along with it ſuch petrify ing 


particles as may ſerve our turn. lam informed, by a judicious perſon, 


who viſited a famous bath in Hungary, the water whereof greatly 
abounds in petreſcent particles, that to the root of a tall ſtructure which 
ſtands over it, there were faſten'd many long ſtony concretions, affirm- 
ed by him to be generated there from time to time, not by the daſh- 
ing up of any drops of water, which could not reach near ſo high; but 
by the copious petrific ſteams, that being there check'd in their aſcent, 
coagulated, according to their natural propenſity, into ſtone. Hence 
it ſeems not impoſſible, that ſtone ſhould, in ſome places, be gene- 
rated without the help either of rain or ſprings, by the aſcent of pe: 
trinc 
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trific particles in the form of exhalations, from the lower parts of the Nar,Hisw. 
earth; which exhalations ſuffering the lighter ſteams that accompanied HW wu 


them to exhale, may operate upon ſome diſpoſed materials which 
they find in their way, and turn them into ſtone; and indeed the 


earthy, and ſometimes ſulphureous ſediments, that have been ob- 
ſerved at the bottom of rain-water, ſuffered to ſettle in clean veſſels, 


may ſeem to favour ſuch a conjecture: which receives an illuſtration 
from what I obſerv'd in a bottle of diſtilled liquor, whereof no part 


wou'd naturally aſcend in a dry form; but having kept it welt 
ſtopp'd in a- ſafe. and quiet place for a year or two, the aſcending. 


ſteams had quite pervaded the cork, and formed at the top of it 
numerous, whitiſh, ſlender S iriæ, of a ſurprizing length... 


(3.) There is no neceſſity that in all foils where petrific waters 
are found, petrify ing ſprings ſhould —_— at leaſt above ground; 


for I have ſeen numberleſs figured, a 


tranſparent ſtones, . up in 
a certain earth, that lay upon the upper part of a rock, an 


ſeem' d 


to be a very dry ſoil; and by pouring a ſolution of ſtony Stirie, made 
with ſpirit of verdigreaſe, on a convenient quantity. of bole-arme- - 


niac; and ſuffering the ſoft mixture to remain in a glaſs in the open 


air, till the. ſuperfluous moiſture was exhal'd, I have found ſmall, 
unting'd, figur'd cryſtals, difpers'd thro' the little cavities of the 
red earth. But 'tis conſiderable to our preſent purpoſe, that the 


faireſt and hardeſt petrified wood I ever tried, was taken up in a plot 
of ſandy ground, where no petrifying ſpring, or other water, was to 
be found. And ſuppoſing the-ground to have been once moiſtened by 


a petreſcent liquor, brought thither by ſprings, or any other way; 


our hypotheſis. will ſnew how, on the ſurface of the ground, and 
perhaps upon rocks themſelves, aggregates of figured ſtone may 


happen, that ſeem to grow upwards, as it were, from a root; which: 
ulually puzzle men to know how they came there; and may incline- - 
them to aſcribe vegetation to ſtones. But to this it may be reply'd, 


that many of the concretions might have been formed in wombs, 


that lay, tho? not deep; yet under ground, or in ſhallow cavities, 
in the ſurface of it; and that after their formation, the looſer earth, 


which ſurrounded them, may have been waſh'd off by rains, blown 
off by winds, or otherwiſe remov'd ; leaving behind them thele ſtones 


that adhered firmly to a ſolid body. Tis allo very poſſible to ſhew,.. 


that - ſtony concretions might be produced by the mechanical action 
of the air upon the ſtony particles, which ſucceſſively apply them- 


ſelves to the matter that firſt begins to coagulate, when they are 
ready to be forſaken by the moiſture that accompanied them, and 
was neceſſary to their due application to the caſual rudiments, which 


paſs for roots; in imitation whereof, I have more than once obtain'd, 
both from ſaline and ſtony ſolutions, dry tufts of prettily figured, 


liaphanous, or. white, ſlender  Stiriz,. that ſeemed to grow out. of the 
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Nat. His r. containing glaſs, and made perſons wonder how they came there; no wa- 
E ter, or other liquor, appearing near them. 


(4.) It may eaſily happen, that the petreſcent liquor ſhall be ſo 
mixed and diluted with ordinary water, as not to be diſtinguiſh'd 
from it, nor be capable of diſcloſing itſelf by its effects; till either 
by a large exhalation of the common water, or by ſome peculiar 
advantages it has to operate upon bodies, it gains a proper opportu- 
nity. There is a lake in the north of Jreland, wherein fiſh live, as 
well as in other lakes; tho? there are ſome rocks at the bottom of 
it, to which many maſſes, and pieces of a finely figur'd ſubſtance, 
tranſparent as cryſtal, faſten themſelves. Now if we ſuppoſe, that 
either by ſprings of petreſcent water, or by rains, or by ſubterraneal 
ſteams, or, otherwiſe, waters reſting in any hollow place, tho upon the 
tops of rocks or mountains, ſhall be ſufficiently impregnated with 
petrific particles; and that afterwards, in proceſs of time, the merely 
aqueous parts ſhall gradually, by the heat of the ſun, the ſoaking 
of the ground, the winds, or the continual action of the air, be 
brought to exhale away in the form of vapours ; the petrific particles, 
which are not ſo volatile, will turn the ſoil beneath them, and on 
the ſides of them, as far as the ſphere of their activity reaches, 
into ſtone, harder or ſofter, and into this or that kiud, according to the 
particular nature of the petreſcent liquors, and the ſtructure, and 
other diſpoſitions of the ſoil they invade; in which foil, if there 
chance to be lodg'd bodies heterogeneous to it, whether vegetable 
ſubſtances, as roots, gums, &c. the whole bodies of animals, as toads, 
frogs, ſerpents, cc. or their parts, as ſhells, bones, &c. or minerals of 
an open texture, as boles, uuripe ores, or elſe gems, or ſtones of ano- 
ther kind already form'd; any of theſe things, or any other that 
ſhall chance to be lodg'd there, muſt be found either petrified, or 
inclos'd in ſtone, when this harden'd ſoil ſhail come to be broke up, 
Nor is it at all neceſſary, that ſuch petrifaction of the extraneous 
bodies, and of the ſoil or bed, be made at once; for it may well 
happen ſucceſlively, at ſeveral times, according as ſome parts of the 
petreſcent juice are more copious and penetrating; and conſequently 
more fit to be ſoaked in, further than others. For as the poroſity 
happens to be greater in one part of the ſoil, than in another; or 
as the texture and diſpoſition of the particular bodies lodged in the 


earth, give advantage to the petrifying particles to work on ſome of 


them ſooner, or in a different manner than in others; ſo the indura- 
tion of the pervaded {ſubſtances may be very unequally made in 
point of t'me, as well as in other circumſtances. Whence it appears, 
how medicinal ſtones, of very different colours, conſiſtencies, and 
operations, may be generated, and ſeem entire bodies, tho' one part 
of them be dark, heavy, and opake; and the other much lighter, 
tranſparent, and quite of another colour. And upon the ſame prin- 
ciple may be explained, the manner wherein diamonds are inclos'd 
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in looſe ſtones, or even in rocks; of which we have credible teſti- Nar.Hisr. 
mony. Nor does this appear more ſtrange, than that a ſtone, which W WOW 


| have by me, a kind of pebble, ſhould contain a perfectly ſhap'd 
ſerpent, coiled up in it, without a head ; which ſeems to have been 
form'd before the ſtone, becauſe in the upper and lower parts of that 
ſolid, there are cavities left, that together make up one entire 
cavity, juſt of the ſize and ſhape of the contained body; whereto, 
as it was eaſie for the matter of the ſtone, whilſt ſoft, to accommo- 
date it ſelf exactly; ſo'tis ſcarce conceivable how, if the pebble had 
been firſt form'd, the inclos'd animal, if it were one, or the matter 
in that form, ſhould not only get in, but find a cavity ſo curiouſly 
map'd, and fitted to its bulk. And that this variety was produced 
at ſeveral times, might be farther argued. from hence, that the 
ſeeming ſerpent is plainly another and clearer kind of ftone, than 
that of the mould which includes it; and of the mould it ſelf, one 
part contiguous to the included body is whitiſh, and abounds in 
jhining grains, or flakes; in both which it differs from the other, 
which 1s far the greater part. 

(J.) In thoſe very places, where now there is nothing to be ſeen 
but looſe ſtones, there may formerly have been petrelcent liquors, 
either ſtagnant or running; for earthquakes, inundations, fiukings 
of the ground, incroachments of the land on the water, fiery eru 
tions, and ſuch accidents, may, among other odd effects, have dry'd 
or choak'd up pools and lakes, and quite ſtopp'd, or diverted the courſe 
both of ſprings and rivers, ſo as to leave no remaining ſigns of 
them. Upon this account, and other great changes in the ſtructure 
and diſpoſition of the ſoil of ſeveral places, it may well be ſuſpected, 
that the ſtony moulds, wherein the above-mentioned bodies were found, 
might heretofore have been of-an earthy nature, and the receptacles 
of petreſcent liquors, which, at ſeveral times, turn'd the whole maſs of 
the ſoil into ſtone, before the ſprings, or other waters, containing the 
petrific liquors, were quite conſumed, or had their courſe altogether 
diverted. And many things might be produced to ſtrengthen this 


conjecture. 


3. It agrees very well with our doctrine about the great ſpecific Theriniwe 
gravity of theſe ſtones, in compariſon of white marble, or tranſpa- #2 /o/uzions 


rent pebbles, that it is poſſible out of them, to extract ſome of 


the ſubſtance ſuppos'd to give them that additional ponderoſity. adine or m- 
And, accordingly, we have, by appropriated menſtrua, obtained from neral parti- 


fich bodies, ſolutions or tinctures; which, not to inſiſt on their colour 4%. 
or taſt, wou'd, upon their being dropt into a tintture of galls, or 
other convenient liquor, produce ſuch phenomena, 2s argued them 
to abound with metalline or mineral particles; which, for the moſt 
part, I obſerved to be of a vitriolic nature. Thus I found, that the 
ſolution of a blood-ſtone, which taſted very rough upon the tongue, 
wou'd with the infuſion of galls, make an inky mixture; and the 
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like happened with load-ſtone, emery, marcaſites, &c. * by 
corroſive menſtrua. But the ſolution of Lapis Calaminaris, which was 
of a golden colour, did not operate like the reſt on the infuſion of 

alls; yet by its taſt, as well as colour, ſufficiently ſhew'd it ſelf to 
2 copiouſly impregnated the menſtruum. The mention of Lapis 
Calaminaris, reminds me of an inſtance of there being other ways, be- 
fides that of diſſolution, in proper menſtrua, to ſhew that ſome medi- 
cinal ſtones participate of metalline and mineral ſubſtances; for it is 
by melting this ſtone with copper, and keeping them together for a 
competent time in fuſion, that braſs is made; wherein the red colour 
of the copper is changed into a golden one, and the abſolute weight 
conſiderably increaſed. Nor is. this the only mineral ſtone from 


which I have, by a way quite different from thoſe hitherto mention'd, 


namely, with running mercury, obtained a metalline ſubſtance. And 
tho? native cinnabar be looked upon. by the vulgar as a red ſtone, 
yet tis known, in the quick-ſilyer mines, to be a mercurial ore; whence, 
by vehement fires, they diflil rwining mercury, as we by a moderate 
one have ſometimes done. | 
There are, however, ſome ſtones, that have uſeful qualities aſcribed 
to them, tho they appear to be not at all, or ſo Tittle heavier in 
ſpecie, than is requiſite for a mere ſtone, as to render it very unlikely, 
that metals, or ponderous minerals, ſhould contribute to their pro- 
duction or virtues. | 
But our hypotheſis does not oblige us to deny, that there may be 
fuch ſtones; for tho' it aſcribes the virtues of moſt gems and ſtones 
to the metalline and ponderous mineral ſubſtances they partake of, 
yet the conceſſion agrees very well with our doctrine; which teaches, 
in general, that the virtues of ſtones may, in many caſes, depend 
upon their being impregnated with other minerals; which, tho' they 
moſt commonly prove ſpecifically heavier than the mere petreſcent 
matter, yet-in ſeveral ſtony concretions, the adventitious ingredients 
may be ſpecifically lighter than the genuine matter of the ſtone; 
as we have formerly ſeen in ſeveral bodies which paſs for ſtones. Thus 
not to repeat what has been ſaid of ſalts, I have obſerved that ſome 
other hard foſſils abound with a kind of bitumen, which, when, by 
diſtillation, brought to an oil, is much lighter than a ſtone of the 
fame bulk; and I have had ſome portions of ſuch oil that woud 
ſwim even upon common water, And left this ſhould be aſcribed to 
the ſubtilization the bitumen received from the fire, I will add, that 
having hydroftatically weighed a piece of good Afphaltum, we found 
it to be to water of the ſame bulk, but as 1, and ſomewhat lels 
than , to 1; which was within a tenth of the proportion of a ſtony 
bituminous. foſſil to water, commonly calld in England, Scotch coal, 
And becauſe ſulphur, as well as bitumen, is very. apt, even by a mode- 
rate heat or attrition, to diffuſe its ſteams; Jet it be noted, that 
there are various hard ſtones whith abound: in ſulphur, _ yot 
aving 


3229 0 ka at cr SS 0 


—  -_ T 


„ 


c o - 


of Gems. 


139 


laving weighed a roll of brimſtone in air and water, I found it to Nar. Hisx. 
be but a trifle above double the weight of the latter, which ſhews i 


was much lighter in ſpecie than cryſtal. 

Hence we may argue, that 'tis not impoſſible the principal vir- 
tue of a light medicinal ſtone, ſhould be due to ſome mixture of a 
metalline, or the like ponderous ſubſtance ; fince if ſome of the in- 
gredients that are plentifully mix'd with the true ſtony matter, be 
of the lighter fort, tho* there be alſo ſome metalline, or other heavy 
mineral particles mixed with the ſame matter; yet the leſs ſpecific 
gravity of the one, in compariſon of this matter, may compenſate 
for the greater of the other; and ſo together compoſe a ſtone not 
more ponderous than white marble. Thus I have found a blackiſh 
Eaſt-Indian flint, and likewiſe a black Engliſh one, to have to water not 
full the proportion of 2 to 1; and that a piece of black mar- 
ble, which 1 examined hydroſtatically, was, notwithſtanding the 
darkneſs of its colour, to water of the ſame bulk, ſcarce any 
thing more than 27, to 1; which is the proportion I found between 
white marble and water: tho' it may perhaps be ſaid, that this 
blackneſs of colour proceeded not ſo much from any groſs, bitumi- 
nous matter incorporated with that of the ſtone, as from ſome 
mineral ſmoke that had pervaded it. 

And it ſeems not impoſlible, that the matter which medicinal ſtones 


The matte 


are made of, may, before it comes to be harden'd, derive various of medicinal 


colours, and be endowed with virtues from ſubterraneal exhalations, 
and other ſteams. For that many parts of the lower earth emit 


oner may, 
whilſt fluid, re 


ceive Virtues 


copious exhalations into the upper, and even into the air it and a colow |} 
ſelf, I preſume will be readily granted; that alſo ſuch ſubterraneal Tm ſubterrax 


ſteams will eaſily mingle with liquors, and imbue them with their 
own qualities, may be inferr'd, from the experiment of mixing the 
ſcarce coagulable fumes of kindled and extinguiſhed brimſtone with 
wine and other liquors, which are thereby long preſerved; and that 
beneath the ſurface of the earth, there are ſulphureous and other 
ſteams, which may be plentifully mixed with water, and in all likelihood 
with petreſcent liquors, is with me beyoud all queſtion. 


That quick-filver may, in part, be reſolved into fumes by leſs fires 


neous e 
ti0nh 


than many of thoſe which burn under ground, will be readily acknow- 


ledged by chymiſts and gilders, and is obvious from the fumigations 
employed in the cure of the Lues venerea; and that mercury may in 
the bowels of the earth be ſo diſguiz'd and well mix'd with ſtony 
matter, as to ſuffer the whole concretion to paſs for ſtone, may be 

obſerved in ſome kinds of native cinnabar. | 
That ſal-armoniac will, with a moderate fire, be made to aſcend in 
form of exhalations, is vulgarly known, as to the factitious ſalt of 
that name; and I have found it to hold true in the native. That com- 
mon ſal-armoniac, ſulphur, mercury, and tin, will ſublime into a gold- 
like ſubſtance, participating of * if not all the ingredients, has 
10 | aps 
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Nr. Hier, appeared to me from a particular experiment. That even gold it 
elt may, with a ſmall addition, be made, by a moderate fire, to af 


cend in the form of fumes or flame, I have ſeveral times tried. And, 
laſtly, that mineral exhalations may be met with in the bowels of the 
earth, is witneſſed by many credible perſons and eye-witneſſes, skil- 
led in minerals. And this, ſome things that I my ſelf have ſeen, in- 
cline me to believe. Such an aſcent too, of mineral fumes, and even of 
metalline ones, may, alſo, be much confirm'd, not only by the writings of 
chymiſts, but by the learned and curious Xentmar, who, in the uſeful ca. 
talogue of the Miſnian foſſils, reckons amongſt the Pyrire, one whoſo 
title is Pamicoſus, and tinged of a black colour by a fiery exhalation ; 
and another of a ſilver colour, tinged grey by a poiſonous exhalation; 
And the ſame may be farther confirm'd by a relation of. the learned 
Cabeus, as to what he found in the territory of Modena. 

Since then there are mineral exhalations of very different kinds, 
diſpers'd in many places under ground; and ſince there are ſevera} 
volatile minerals, as arſenic, orpiment, ſandarac, &c. that are very 
actively hurtful, there may others be endowed with medicinal quali- 
ties; and the exhalations of ſuch: minerals, either alone, or mix'd with 
p2treſcent liquors pervading- duly diſpoſed earths, boles, or other 
Hluid, ſoft, open ſubſtances, before their induration, may impregnate 
them with medicinal and other qualities. 

Nay, when 1. recolleck the odd phenomena, that I have partly ob- 


when more ſo» ſery'd, and partly received from credible teſtimony, about the coaliti- 


Lid. 


one, mixtures, tinctures, and their effects, in metalline, ſtony, and 
other foſſil concretions, I dare not peremptorily deny, that, even after 
ſubterraneal bodies have obtain'd a conſiderable. degree of indura- 
tion, and, perhaps, enough to make. them paſs for ſtones, there may 
be ſubterraneal ſteams able to penetrate, tinge, and otherwiſe. impreg- 
nate them; which ſeems the leſs incredible from what was juſt now 
related out of Kentman, and eſpecially from my own experiments, made 
to tinge. native cryſtal with different colours, by the fumes of yola- 
tile minerals. And that a very ſmall proportion of a metalline ſubs 
ſtance, reſoly'd into minute particles, may impart a tincture to a great 
quantity of other matter, duly. diſpaſed, appears from thoſe factitious 
gems, wherein, with three or four grains of a metal; skilfully>calcined, or 
ſome mineral pigment, we can give the colour of a natural gem to a whole 
ounce or more, of a vitrified material; In more ſubtile fluids I have 


made the inſtance, vaſtly more conſpicuous, by tinging with one 


Same ingre- 


grain or leſs of a. prepared metal, as gold or copper, as much phlegm, 


diznts of ogate ſucce ſſtvely generated, as would, if it could have been all p eſerv'd, 
gems, and me. have amounted te a bulky quantity of- deeply eolour'd matter. 


alcinal ſtones, 
L 
way, before 
they received 
this form, 


va ve been come 
plete Mucrali. 


4- The laft thing. ſhall : produce to ſhew, that the virtues of opake- 
gems and medicinal ſtones may be more enſily, than thoſe of ranſpa- 
zent ones, counted for on our hypotheſis» is, that the pri cipa! ingre- 


tients, whereof many ſuch opake ſtoues conſiſt, were complete miue- 
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ral bodies before they were petrified ; ſome of them having been me- Nax. Hist. 


dicinal boles, or the like earths; ſome earths abounding with metal. wwe 


line or mineral juices; ſome ores of metals or minerals of kin to me- 
tals; and ſome, in fine, bodies of other natures, differing from theſe and 
from one another. For all ſuch ſeveral kinds of foſſils may, by the 
ſupervention and pervaſion of petrific ſpirits, be turned into ſtone ; and 
conſequently, retain many of the virtues they were endowed with by 
the mineral corpuſcles that had copiouſly impregnated them, whillt 
they remained bodies of a more open or penetrable texture. 

| might illuſtrate this from the methods whereby I made ſuch mix- 
tures of ſtony and metalline ingredients, as notwithſtanding their 
coalition, were tranſparent ; tho' that be more difficult than to com- 


pound ſuch concretions when they are deſigned to be opake. But here, 


aͤgain, I muſt obviate an objection, that may be made to the preſent 

argument. For ſince it ſeems, by our doctrine, that gems may be on- 
ly magiſteries, and conſequently but ſuch compoſitions as, tho' made 
in the bowels of the earth, might be imitated by human skill; it may 
appear very improbable to many, that bodies, ſo near of kin to arti- 
ficial ones, ſhould poſſeſs ſuch peculiar and ſtrange virtues as are 
aſcribed to ſeveral gems, and thought capable of flowing only 
from certain very noble ſubſtantial forms. | 

To. this I might reply, that 1 admit not any ſuch imaginary beings, . 
as the peripatetic forms, which, I believe, will never be demonſtrated 
to exiſt. But to avoid unneceſſary diſputes, I rather anſwer, in ſhort, 
that ſuch compoſitions as are called artificial, may, nevertheleſs, be 
endowed with great virtues, and ſuch as are called ſpecific ; witneſy 
the virtues of many chymical preparations, even of thoſe that are uſed 
by phy ſicians of all ſorts ; nay, even Galen himſelf will furniſn us with 
inſtances to our preſent purpoſe. For to the aſhes of crawfiſh, which, 
notwithſtanding the deſtruction that has been made of their priftine- 
body by fire, he gives a greater commendation againſt the bite of a mad 
dog, than to the fiſh it ſelf unburn'd, or to any medicines of nature's 
providing: and a virtue of that kind and degree will ſurely be allow-- 


ed ſpecific, And the Theriaca, tho" a fattitious body, and confiſting of 


a multitude of ingredients huddled together, was yet, in the days of 
Galen, eſteemed a moſt famous antidote ; and has fince been celebrated, 
not only for its alexipharmic virtues, which alone are ſufficient to 


entitle it to a ſpecific ; but for many others, either upon account of 


its manifeſt or occult qualities; 


— £ 


But farther, according to our way of explaining the production of hence dene 
medicinal. ſtones, a probable ſolution may be given of this difficult the ſame- 


phenomenon, that, ſometimes, tones allow'd, without ſcruple, to, be of 
the ſame kind, are of ſuch different qualifications, that ſome of them 
prove very conſider: ble remedies in caſes where others are - almoſt in- 


effetual. And I hove; ſometimes, oblerved, that a- medicinal» ſtone- 


Tay have virtues, ſuppoſed to be the properties of ſtones: of another 
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Nar.Hisr, kind. For, according to our hypotheſis, when the ſtony matter is 

i impregnated as it ought to be, with thoſe minerals that in the ordi- 

" * © nary courſe of nature belong to its ſpecies, its virtue will be ſuch as 
it mould be for kind; but for degree may be very various, according 
to the quantity, purity, ſubtilty, &c. of the mineral that impregnates 
it. But if the ſtony matter chance to be imbued with ſome other 
ſubſtance of a contrary nature, tho' perhaps the proportion of it may 
be ſo ſmall, and the colour of it ſuch as not to render an alteration 
in the ſtone, obvious to ſenſe, and conſiderable enough to make it 
judg'd of another ſpecies; yet it may ſo vitiate the matter, wherein its 
quality reſides, or check and infringe its operation, as not to leave 
the ſtone any great degree of virtue. On the other ſide, if it happen 
that the mineral corpulcles, which uſually impart a certain virtue to 
the ſtony matter of one gem, ſhould, by ſome lucky hit, be ſo united 
with that of another ſort, (of which I formerly gave an inſtance in 
green diamonds,) tho* the quantity of this unuſual ingredient may be 
but very ſmall ; yet if its efficacy be great, it may ennoble the ſtone with 
a remarkable degree of ſome ſuch virtue, as is ſuppoſed not to belong 
to that ſpecies, but to another. Thus I have been told of ſurprizing 
virtues in a ſtone for the ſtanching of hemorrhages; tho' by its co- 
lour and texture I ſhould never have taken it for a blood-ſtone. 

The ſubtilty and penetrating virtues of ſome liquors, if duly conſi- 
der'd, may ſhew it to be poſſible, that ſuch bodies ſhould be petrified 
by them, as in part conſiſt of animal and vegetable ſubſtances. Thus 
we ſee petrified ſhells, bones, and pieces of wood; and that ſoft ſtone, 
which is plentitully found near Naples, and commonly called Lapis Lyn- 
curius, being rubb'd a little, mojſten'd with water, and then expoſed 
to the ſun, in a due ſeaſon of the year, will, in a very ſhort time, as 
eye- witneſſes have aſſured me, produce muſhrooms fit to be eaten; as 
if even the ſeminal principles and rudiments of vegetables may be ſo 
preſery'd in a petrified earth, as to diſcloſe themſelves when they find 
an opportunity. And an eminent perſon, maſter of ſome of theſe 
ſtones, informs me, that they now and then find them of a vaſt bigneſs ; 
as if whole maſſes of earth, pregnant with the prolific principles of 
1 were, by ſome ſupervening petreſcent liquor, turned into 

one. 

Pariow And not only boles, ſeal'd earths, and ſuch like foſſils, as are com- 
earths may be monly known for medicinal, may be harden'd into ſtone by petrify ing 
_ — agents; but other earths, ſubject to petrifaction, may contain medicinal 
e, bade, and ſubtile particles, of ſuch a kind as ſeems ſcarce credible. I have 
and medicinal Teen a clay- pit, wherein, at a conſiderable depth from the ſurface of the 
parts. earth, there lay a bed of clay, which, by diſtillation, yielded a ſalt fo 

volatile and ſtrong, and ſo different from other ſubterraneal ſalts, that 
could not obſerve the manifeſt qualities of it without wonder; and 
the owners of the pit, who were rich and curious perſons, did Fe 

elves 
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ſelves uſe it for phy ſie, and cried it up for an excellent cordial, a Nr. Hisr- 
— 


great opening and diaphoretic medicine. 

Laſtly, that ſublimable ſalts, ſulphurs, and bitumens, may be met 
with in the bowels of the earth, is certain; and that ſuch ſubſtances 
may be found in bodies which paſs for ſtones, I have been induced 
to think, by the chymical examination J purpoſely made of ſome 
ſuch coucretions; particularly of that ſolid and heavy one, com- 
monly called Scorch coal; from whence I obtain'd, by diſtillation, a 
large proportion of oil, or liquid bitumen, and no ſmall number of 
ſaline particles, that ſeemed to be of an uncommon nature. 

But enough of a ſubject, wherein, contrary to my cuſtom, I have 
indulged conjectures; which, however, are the more excuſable, in 
treating of the operations of nature in her dark and ſubterraneal re- 
ceſſes z for here to have offered accounts that carry probability along; 
with them, ſeems ſufficient. of 
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DIAMONDS; 


And particularly upon one which wou'd WU 
ſhine, remarkably, in the dark. 


lamonds being generally eſteemed the moſt noble and precious 
of inanimate bodies, I cou'd not but gratifie my curioſity 


Promiſcuous 
obſervations 


upon diamonds, about them, by propoſing queſtions, whilſt a director of the 1 


Engliſh Eaſt-India company, to ſome Eaſt-India merchants and jewellers, 
who had dealt much with theſe gems. : 

And diamonds deſerye the rather to be enquired into, becauſe the 
commerce they help to maintain between the weſtern and eaſtern 
parts of the world, 1s very conſiderable. For as ſmall as their bulk 
is, their properties and mens opinion, ſo greatly recommend them, 
that, I remember, one of the moſt famous and intelligent merchants of 
this nation, aſſured me, that, according to his well-grounded eſtimate, 
there came of them from the Eaſt- Indies into Europe, one year with 
another, to the value of 350, ooo I. Sterl. whereof about 100,000 /. 
came into England; which at preſent, by the prudent indulgence of 
the government, and of the Eaft-India company, is become the mart 
of diamonds. | 

To prove the great hardneſs of diamonds, even in compariſon of 
other bodies, that are thought wonderfully hard, a famous artiſt for 
cutting of theſe ſtones affirm'd to me, that he could neither cut or 
poliſh diamonds with any thing but diamonds ; and that if he ſhou'd 
employ ſo rough a way, and ſuch forcible engines to cut rubies, or 
any other ſtones, as he does to cut thoſe, it wou'd preſently break 
them in pieces; which, by the inſpection of his engine, appear'd very 
probable. | ER 4 
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A very skilful cutter and poliſher of diamonds told me, that hav- Nar. His r. 


ing dealt in them near twenty years at Amſterdam, and ſeveral years 
in England, he perceived there are of late brought over worle ſorts of 
diamonds; ſo that. he judges thoſe of the old rock (as he calls them) 
either to be quite ſpent in the Indies, or, at leaſt, to be ſeldom or 
never tranſported. Aud he finds ſeveral late diamonds, ſo ſoft 
and brittle, in compariſon of thoſe of the old rock, that he is often 
afraid, or unwilling to meddle with them, leſt he ſhould ſpoil them 
in the cutting or poliſhing. 

Notwithſtanding the wonderful hardneſs of diamonds, there is no 
truth in the tradition, that repreſents them unable-to be broken by 
any external force, unleſs firſt ſoften'd by being ſteep'd in the blood 
of a goat. This odd aſſertion, I find to be contradicted by the fre- 
quent practice of diamond-cutters: and particularly, having enquired 
of one of them, to whom abundance of thoſe gems are brought, to 
be fitted for the jeweller and goldſmith, he afſur'd me, that he makes 
much of his powder to poliſh diamonds with, only by beating 
board diamonds (as they call them) in a ſteel or iron mortar ; and 
that he has by this way made, with eaſe, ſome hundred carrats of 
diamond-duſt. | 

'Tis a received opinion among many who deal in gems, that as 
diamonds are the hardeſt of bodies, ſo the ſame compactneſs, and 
their great ſolidity, gives them alſo a proportionable gravity, and 
makes them extremely weighty with regard to their bulk. 

But a rough diamond ſomewhat dark within, that -in a pair of 
ſcales which turn'd with the 324 part of a grain, weighed 8 grains, 
and ,; being carefully weigh'd in water, according to the rules of 
hydroſtatics; it proved to an equal bulk of that liquor, as 223 
to 1. So that, as far as can be judg'd by this trial, even a diamond 
weighs not thrice as much as water. 

Asking a famous and experienced cutter of diamonds, whether he 
did not find ſome rough diamonds heavier than others of the ſame 
bigneſs? he told me, he did, eſpecially if ſome of them were 
cloudy or foul: and ſhewing me a diamond that ſeemed to be about 
the bigneſs of two ordinary peaſe, or leſs, he affirm'd, that he ſome- 
times found in diamonds of that ſize, compared together, about a 
carrat (or four grains) difference in point of weight. 

The ſhape or figure of diamonds is not eaſie to be ſecurely deter- 
min'd. For thoſe that are ſeen in rings and other jewels, having been, 
by way of preparation, cut and poliſh'd, change their natural figures 
for that which the artificer thinks fit to give them. And rough 
diamonds themſelves (which are not eafily met with) often come to 
our hands broken, tho' undeſignedly, by the diggers ; and are, there- 
fore unfit to acquaint us with their genuine ſhape; which we may be 
unable to diſcover, becauſe of the accidents whereto the matter they 


conſiſted of was ſubje& in the mine. For having had a parcel of 
Vol. III. | U deine 
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Nat. His r. between 100 and 150, put into my hands at one time, in the Fa. 
ia houſe, I found very few of them completely ſhap'd ; but gene- 


rally broken, and of very irregular. figures, like thole of ſo much 
gravel taken up at adventures upon the ſea-thore.. But ſome few 
appeared pretty regularly. figur d, which, probably, were not much 
hinder'd from ſhooting freely in the wombs or cavities, wherein they 
coagulated or. concreted. And theſe ſeem'd to conſiſt, in my opinion, 
of ſeveral triangular ſurfaces, that were terminated in, or compos'd 
ſeveral. ſolid angles. And one rough diamond 1 had of my own, 
wherein this ſhape- was more conſpicuous, than I remember to have 
ſeen in any other. Beſides, having enquired of a very experienced 
artificer, who fitted up theſe gems for the goldſmith, whether he 
found rough diamonds to be of any conſtant figure? he anſwered 
me, that he always obſerved thole which had any regular figure, to 
be ſix-corner'd. | 

Diamods have a grain, or a determinate tendency of their fibres, 
or rather of the thiu plates they are made up of, as well as wood; 
and may, with eaſe, be ſplit along the grain, tho' not againft it. 
1 have ſeen a very large diamond, that was cut, with the grain, into 
three pieces, whereof the middlemoſt, tho' large, and about the 
thickneſs of a ſhilling, was evenly thick, and exactly flat on both 
tides; and I poſſeſs a diamond-ring, whoſe ſtone I caus'd to be 
ſet rough, as nature produced it, becauſe in that ſtate the grain is 
manifeſt to the naked eye; (and much more when viewed thro? a 
glaſs, that moderately magnifies the ſeveral plates it conſiſts of) 
having their edges diſtinguiſhable like thoſe. of a book a little 
open d. An experienced cutter of theſe gems aſſured me, that one 
large blow may - ſplit even great diamonds, if it be given, as they 
ſpeak, with the grain; but againſt- the grain, he affirm'd to me, he 
is not able ſo much as to cut or poliſh them. 
The common colour. of diamonds being generally known by fight, 
tis not neceſſ-ry, nor wou'd. it be eaſie to deſeribe it by words; but 
the moſt uſual colour of theſe gems is not the only one. A great 
traveller into the eaſtern parts of the world aſſured me, that he had 
ſeen ſome of them that were of a pale bluiſh colour. That famous 
Feench jeweller, Monſieur Tavernier, gives an account of a fair diamond 
that he had, of a very red colour; a great lady. told me, ſhe was. 
miftreſs of a fair one, which, tho* not of a ruby, was of a red colour: 
and a relation of mine uſed to wear a diamond ring; which, tho' 
the ſtone was not great, he. valued at a hundred pounds, becauſe its 
colour was of fo ſine a golden yellow, that I thould have taken it for 
an excellent topaz. And attentively ſurveviug a parcel of rough 
diamonds, newly brought from. the Faft-Indiet, I perceived among 
them, beſides ſeveral lighter variations of colour, ove ſtoue, which 
was all green; and this to ſuch a degree, that I doubted not, if 
pal:thed and ſet, it might paſs for an. excellent emerald. | > 
; ſhould 
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s$kilful in thoſe gems to be impos'd upon; and, which was more, 
the ſtone being yet rough and uncut, I found it plainly to have the 
proper ſhape of a diamond. A 

At the late return of the ſhips from India, being preſent when the 
diamonds were delivered to their owners, I took particular notice of 
one belonging to a Durch merchant, whoſe father was a cutter of 
diamonds, and bred him to the ſame trade. This diamond came from 
the kingdom of Golconda, it had fix triangular ſides, which yet were 
neither regularly figured, nor truly flat ; ſome of them being a little 
convex, and one of them having a manifeſt, and oddly-figured cavity 
in it. The ſtone was fair and flawleſs, and ſo thick, that the merchant 
told me, it would be too deep for one ring, and that, therefore, he 
meant to ſplit it in two: it weighed ten carrats. I could eaſily 
perceive the grain of this diamond, which the merchant alſo acknow- 
ledged; who ſaid, he had never ſeen in diamonds any heterogeneous 
mixture incloſed. He further inform'd me, that he received a large 


diamond from Borneo, that was much darker than one I ſhewed 


him ; ſo that he compared it to ſoot; but when cut and poliſh'd, 
he and others were much ſurprized, to find it a fair and clear 
ſtone, of very great value. | 
That the real virtues of gems, may be probably deriv'd from the 
metalline, or mineral tinctures, or other corpuſcles that were im- 
body'd with the matter of the gem, whilſt it was yet fluid, or ſoft, 
and afterwards coagulated therewith, appears probable; becauſe 
having long ſuſpeded, that the matter whereof diamonds principally 
conſiſt, was, whilſt yet in ſolutis principiit, impregnated with metalline, 
and more particularly with ferruginous particles; and finding again, ſome 
number of ſmall diamonds, that I had bought for experiments, I 
confidered that their being yet rough, and fo in their natural ſtate, 
might make them more fit for my purpoſe. They were alſo not 
ſo clear as thoſe that we value in rings, which, probably, argued 
their having more of a chalybeate tinfture in them, than I ſhould 
expect in the more tranſparent. I, therefore, took a moderately vigo- 
rous load-ſtone, and apply'd it ſucceſſively to five or fix of theſe 
ſmall ſtones, without perceiving it had any operation on them: 
but when I came to apply it to one, which looked ſomewhat 
duller than the reſt, I found that it had in it particles enow of 
a ferruginous nature, to make it magnetic; and obſerv'd that it would 
not only ſuſfer it ſelf to be taken up by the ſtrongeſt pole of the 
load-ſtone, but when that pole was offer'd within a convenient 
diſtance, it would readily leap through the air to faſten it ſelf 
—_—_ ; . a 
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ſhould have ſuſpected this gem to have been really of that kind, Nat. Hisr: 
but that I found it among diamonds belonging to merchants, too 
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Tis, on one fide, taken for granted, that all glittering gems fhine 
in the dark; and on the other, abſolutely deny'd, that any ſtone has 
that faculty. For my ſelf, I confeſs, I look upon Mr. Clayton's dia- 
mond as a great rarity, becauſe of its ſhining by night. 

Boetius de Boot, indeed, who is judg'd the beſt author upon the ſub. 
jet of gems, allows no ſuch virtue in diamonds, and peremptorily 
fays, © no man ever durſt aver he had actually ſeen a ſtone that, of 
« it ſelf, afforded light.” Johannes de Laet, alſo, thinks no inſtance of it 
can be produced. And Olaus Wormius ſeems to imagine it falſely re- 
ported even of the carbuncle. And, indeed, upon examining a moſt 
excellent ruby, 1 could not, by friction, bring it to afford the leaſt 
glimmering of light. 

But tho” I am loth to admit ſtrange things for truth, yet I am not 
very forward to reject them as impoſſibilities; and therefore, would not 
diſcourage any from making farther inquiry, whether there be ſuch a 
thing as a true carbuncle, or ſtone, that, without rubbing, will ſhine 
in the dark? For if ſuch a thing can be found, it may afford no ſmall 
aſſiſtance in diſcovering the nature of light. Vartomannus, indeed, was 
not an eye-witneſs of what he relates, that the king of Pegy had a true 
carbuncle, of that bignefs and ſplendor, as to ſhine very gloriouſly in 
the dark; and tho' Garcias ab Horto, the Indian vice-roy's phyſician, 
{peaks of another carbuncle only upon the report of one he diſcours'd 
with, who affirmed himſelf to have ſeen it; yet as we are not ſure 


that theſe pretended eye-witneſſes ſpeak true, they may have done 


ſo, far ought we know to the contrary. And I could produce a much 
more Fre ee teſtimony to the ſame purpoſe, if I had the permiſ- 
ſion of the perſon. But I may fay, that Marcus Paulus Venetus, whoſe 
fuppoſed fables many of our later travellers and navigators have ſince 
found to be truths, ſpeaking of the king of Zeilan, tells us, he is ſaid 
to have the beſt ruby in the world, a palm long, and big.as a man's 
arm, without ſpot, and ſhining like a fire. He adds, that the ęreat 
Cham off-r'd the value of a city for it; but the king anſwer'd, he would 
not exchange it for the treaſure of the world; becauſe it had deſcended 
to him from his anceſtors. And two Ruſſian Coſſacks relate, in the account 
of their journey to Catray, dedicated to their emperor, that they were 
told, the King of thofe parts had a tone which gives light like the 
fun, both day and night, and call'd, in their language, Sarra; which thoſe 
Coſ/acks interpret a ruby. But thefe relations are too uncertain. to build 
any thing upon. However, there arriv'd here about two years ſince, 
eut of America, the governour of one of the principal. colonies there, an 
ancient virtuoſo, and a member of the Royal Society, who, finding the 


chief affairs of his country committed to me and another, made me 


feverat vifits, and in one of them told me, the Indians had a tradition, 
that in a certain, almoſt inacceſſible hall, far up in the country, there 
was a ftone, which, in the night time, ſhone very vividly to a great 
diſtance; and he aſſured me, that tho' he thought it not fit to venture 

him 
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himſelf ſo far among thoſe ſavages, yet he purpoſely ſent a bold Nat Hist. 


Engliſhman thither, with ſome natives for his guides; and that this meſſen- 
ger brought him back word, that at a diſtance from the hilt he had 
plainly perceived ſuch a ſhining ſubſtance as the tradition implies ; 
and ſlighting the ſuperſtitious fears of the inhabitauts, with great dif- 
ficulty, made a ſhift to clamber up to that part of the hill where, by 
a very careful oblervation, he ſuppos'd himſelf to have ſeen the 
light; but whether he had miſtaken the place, or for ſome other rea- 


ſon, he cou'd not find it there; tho* when he was return'd to his for- 


mer ſtation, he again perceiv'd the light in the ſame place where it 
ſhone before. I reſerve to my ſeif a full liberty of believing no more 
of this relation than I fee caufe; yet I the leſs ſcruple to commu- 
nicate it, becauſe it agrees, in great meaſure, with the following ac- 
counts. For tho' the learned authors, I formerly mentioned, think no 
writer has affirmed himſelf to have ſeen a real carbuncle; yet con- 
fidering the light of Mr. Clayton's diamond, it recalld to my mind, that 
ſome years before | had met with an old Italian book, highly extoll'd 
by very competent judges, the author whereof is Benvenuto Cellini, who has 
a paſſage init to this purpoſe. © In Clement the-7th's time; ſays he, I hap- 


« pen'd to ſee a carbuncle at a certain Ragyſian merchant's, named Beigoio di 


« Bona. This was a white carbuncle of that vivid kind of paleneſs we ſee 


te in a chalcedonian ; but it had a furprizingly pleaſant luſtre, and ſhone : 


& in the dark, tho? not ſo much as colour'd carbuncles ; however, in an ex- 
* ceeding dark place, I ſaw it ſhine in the manner of fire almoſt extin- 
© guiſhed. But as for colour'd carbuncles, it has not been my fortune 
© to ſee any. But a Roman gentleman of great experience in Jewels 
«© told me, that one Jacopo Cola being, by night, in a vineyard of his, 
c and ſpying ſomething in the midſt of it that ſhone like a little 
« glowing coal, at the foot of a vine, he went near the place where he 
te thought he had ſeen the fire; but not finding it, he ſaid, that being 
te returned to the ſame place whence he had firſt ſeen it, and percei- 


“ ving there the fame ſplendor as before, he mark'd it ſo carefully, 


te that at length he came to it, and took up a very little ſtone, which 
« he carried away with tranſport. And the next day relating to ſome 
* friends after what manner he had found it, a Venetian ambaſſador, 
ee very skilful in gems, happening to be preſent, knew it to be a car- 
e buncle, and therefore ſubtilly, before he and the faid Jacops part- 
e ed, purchas'd it for ten crowns, and immediately left Rome, to avoid 
* reſtoring it. He farther affirms, that this Venetian gentleman afterwards 
« ſold it to the grand Seignior for a hundred thouſand crowns.” 

Here Cellini affirms himlelf to have ſeen a real carbuncle with his 
own eyes; and he appears to be very cautious in what he delivers; and 
is inclin'd rather to leſſen, than increaſe the wonder of it. This te- 
ſtimouy is the more conſiderable, becauſe tho” Cellini was. born a ſubject 
neither to the pope nor to the king of France, yet both thoſe princss 


employed him much about their nobleſt jewels. What is now a 
E 
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L Scotland, I leave to Sir Robert Morray, to whom the information was 


originally given. M. Boreel, an ingenious Dutch gentleman, whole fa- 
ther was long ambaſſador for the Netherlands in 1 told me, he 
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ed concerning a ſhining ſubſtance to be ſeen in one of the iſlands about 


was acquainted with the admiral of the Dutch in the Eaſt-Indies, who 
aſſured him, that at his return from thence, he brought with him in- 
to Holland a ſtone, which, tho it look'd but like a pale, dull diamond, 
ſuch as Mr. Clayton's was, yet proved a real carbuncle, and did, without 
rubbing, ſhine ſo much, that when the admiral had occaſion to open a 
cheſt, which he kept under deck, in a dark place, it would immediately, 
by its native light, illuminate a great part thereof. I impatiently expect 
a more particular account of this ſtone from the admiral himſelf, who 
is ſtill alive in Holland; not only becauſe ſo unlikely a thing needs a 
clear evidence, but becauſe I have had ſome ſuſpicion that, ſuppo- 


ing the truth of the thing, what may be a ſhining ſtone in a very hot 


Whether the 
Purquoiſe ſtone 
may loſe its 
Iuſtre upon the 

ſickneſs or 
death of the 
perſon who 


wears Zt. 


country, as the Eaſt-Indies, may, perhaps, ceaſe to be ſo in one as 
cold as Holland. For in Mr. Clayton's diamond, I oblerved, that a ve- 


ry moderate degree of warmth, without friction, would make it ſhine 


a little. And, I confeſs, this is not the only odd ſuſpicion my expe- 
riments upon that diamond have ſuggeſted to me. Nay, I begin to 
doubt whether it may not, in ſome caſes, be true, that the right tur- 
uoiſe will change colour as the wearer is ſick or well; and mani- 
eftly loſe its ſplendor at his death. For when I found, that even 
the warmth of a friction, that laſted not above a quarter of a minute, 
and even that of my body, whole conſtitution is none of the hctteſt, 
would make a manifeſt change in a diamond; it ſeem'd not 1 - 
ble, that certain warm and faline exhalations, iſſuing from the body 
of a living man, may, ſome way or other, by their preſence or abſence, 
diverſify the colour and the ſplendor of ſo ſoft a ſtone as the tur- 
quoiſe &. *Tis ſo very remarkable what the judicious lapidary, Bo- 
etius de Boct affirms of this ſtone, that the narrative of it ought not to 
be omitted. © I conſtantly wear a turquoiſe in a ring, ſays he, the 
* ſtrange property whereof I can never ſufficiently admire. Thirty 
<< years ago *twas worn by a Saniard, and, after his death, expoſed to 


< tale among the reſt of his goods; upon the report whereof, there 


© was a great concourſe of ſuch perſons as had formerly admired its 
<< beauty, and among the reſt my father: but they were all ſurpriz'd 


© to find it quite ſully'd and faded; whence they conjectur'd it had 


e been chang'd for another: my father, however, bought it for a 
* very ſmall matter, but thought ſo meanly of it, that ſince, cry'd 
he, "tis a common ſaying, that a turquoiſe muſt be made a preſent 
<* of before it will diſplay its virtue, do you, my ſon, wear it; but 


"* Turquoiſe ſtones are nothing but | of them in France: and a large account 
an mal bones petrified, and a blue colour | is given of this matter in the French Me- 


e think- 


given them by fire, There are mines | moirs. A. 1715. Pp. 230. 


Natural Phoſphori. 


ee thinking it too mean to wear without ſome ornament, I caus'd it to 
ec be engraved, and made into a ſeal-ring; and before I had wore 


ic jt a month, its luſtre return'd; tho” it ſhone leſs bright on account 
« of the graving. This rais'd wonder in us all, and the more, becauſe: 
« jt improves in beauty every day; for which reaſon I never lay it 


ce afide, and ſtill continue to wear it.” 


This relation ſeems confirmed by the teſtimony of Olaus Wormine. - 


And I my ſelf have ſeen a turquoiſe, worn in a ring, wherein there 
were ſome ſmall ſpots, which the perſon who owned it aſſured. me, he 
had obſerv'd to grow ſometimes greater, ſometimes leſs; and to be 


ſometimes in one part of the ſtone, ſometimes in another, T: 


deſired him to take pictures from time to time of the ſtone, and of 


the ſituation of the cloudy parts, that their motion might thence be. 


more indiſputable, and the better obſerv'd; he afterwards aſſured me, 
he had thus drawn ſchemes, whereby the ſeveral removes and motions 


of the clouds are very manifeſt ; tho' the cauſe ſeemed to him very 


obſcure. Theſe pictures he has promis'd to ſhew me, and is very 
ready to put the ſtone it ſelf into my hands; but the ring having 
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ſince been caſually broken upon his finger, unleſs the ſtone can be 


taken out, and ſet again without any conſiderable heat, he is unwil- 


ling to have it meddled with, for fear its peculiarity ſhould be 


thereby deſtroyed. And, poflibly, his apprehenſion would have been 


ſtrengthened, if I had told him what 1s related by the learned. 
MVormius, of an acquaintance of his, who had a nephritic ſtone, . the 


eminent virtues whereof he often experienced; and for that reaſon 
wore it ſtill about his wriſt. But going into a bath of water 
wherein certain herbs had been boiled, the ſtone, by being wetted 
with the decoction, was deprived of all its virtue. And we might 


expect to find turquoiſes, likewiſe, eaſie to be wrought upon in point 
of colour, if it be true, which the curious Autonio Neri lays; 


that when diſcoloured and grown white, they will again acquire an 
excellent colour, if kept two or three days cover'd with oil of 
ſweet almonds, ſtanding in warm aſhes. But I could not ſatisſie my 
ſelf herein, becauſe - the moſt skilful perſons, among whom I have 
enquired for turquoiſes, aſſure me, .that the true ones are great rari- 


ties. Tis, however, remarkable, that the ſtone called Oculus mandi, 


if it be good in its kind, will have ſo great a change made in its 


texture, by being barely lefc a while in common water, that from 


opake, it. becomes tranſparent ; and acquires a luſtre, of which it will 


be agaia deprived, without any art or violence, by leaving it a 


while in the air. But before experience had ſatisned us of the 


truth hereof, it ſeemed as unlikely, that common water, or air, 


Mould work ſuch great changes in that gem, as now that the efflu- 


via of a human body ſhould produce leſs changes in a turquoiſe. 


A 


- 


But, to come to the obſervations we made on Mr, Clayton's diamond. 
I This⸗ 
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1. This was a table diamond, about a third of an inch in length, 


ac ſomewhat leſs in breadth ; a dull ſtone, of a very bad water; 
Obſervations haying in the day time very little of the vividneſs of ordinary dia- 


upon 4 dia- 


mond that 


monds, and being blemiſhed with a whitiſh cloud about the middle, 


would ſhine ro- Wich covered near a third of the ſtone. 2. Nothing remarkable appeared 
markably, in in any part of it, when examined with a microſcope; but view'd 


the dark. 


in the day time, in a bed, with the curtains carefully drawn, I could 
not diſcern it to ſhine at all, tho' well rubb'd ; but about a little after 
ſun-ſet, whilſt the twilight yet laſted; and in the morning, a pretty 
while after ſun-rifing, I could, after a light friction, eaſily perceive 
it to ſhine. 3. The candles being remoyd, I could not, in a dark 
place, diſcern the ſtone to have any light when I looked on it, with- 
out having rubb'd, or otherwiſe prepared it. 4. Neither by two 
white pebbles, hard rubb'd one againſt the other, by the long and 
vehement friction of rock cryſtal, againſt a piece of red cloth; nor 
by rubbing two diamonds ſet in rings, as I had rubb'd this ſtone, 
could I produce any ſenſible degree of light. $5. I found this diamond 
hard enough not only to write readily upon glaſs, but to grave on 
rock-cryſtal it ſelf. 6. I found this to have, like other diamonds, an 
electrical virtue; for it wou'd attract light bodies, as amber, jet, &c. 
tho' in a leſs degree. 7. Being rubb'd upon my cloaths, as is uſual, 
to excite amber, wax, and other electrical bodies; it did, in the dark, 
manifeſtly ſhine like rotten wood, the ſcales of whitings, or other 
putrefied fiſh. 8. But this light was fainter than that of the ſcales 
and flime of whitings, and much fainter than the light of a glow- 
worm ; by which I have ſometimes been able to read a ſhort word; 
but after an ordinary friction of this diamond, I cou'd not diſtinctly 
diſcern any of the neareſt bodies by the light of it. This glimmer- 
ing, alſo, very conſiderably decay'd, immediately upon ceaſing the 
friction; tho' the ſtone continued viſible for ſome time after. 9g. But 
if it were briskly rubb'd upon a convenient body for a pretty while, 
I found the light would be, for ſome moments, much more conſider- 
able, almoſt like the light of a glow-worm ; ſo that, after I had 
ceas'd rubbing, I cou'd, with the chafed ſtone, exhibit a little lumi- 
nous circle, faintly reſembling that made by the motion of a ſtick 
fired at oneend; and thus it wou'd continue viſible, about ſeven or 
eight times as long as the preceding friction laſted. 10. 1 
found, that holding it a while near the flame of a candle, with my 
eyes turn'd a contrary way, and immediately removing it into the 
dark, it diſclos'd ſome faint glimmering, but inferior to that acquired 
by rubbing. And afterwards holding it near a fire, that had but 
little flame, it was rather leſs excited thereby, than by a 
candle. 11. I, likewiſe, endeavoured to make it ſhine, by holding it 
for a pretty while in a very dark place, over a thick piece of iron, 


that was well heated, but not to that degree as to be viſible. And 
_ tho” at length I found the ſtone hence acquired ſome glimmering, 


yet 
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yet it was leſs than it gain'd by either of the other ways juſt men- Nax. Hisr. 
tioned. 12. I alſo brought it to ſome glimmering kind of light, by WW. 


taking it into bed, and holding it a good while upon a warm part 
ef my naked body. 13. To ſatisfy my ſelf, whether the motion 
iatroduced into the ſtone, generated the light upon account of its 
producing heat there; I held it near the flame of a candle, till 
it was qualified to ſhine pretty well in the dark; and then imme- 
diately apply'd a flender hair, to try whether it would attract it; 
but found not that it did. And for further confirmation, Jonce pur- 
poſely kept it ſo near the hot iron, lately mentioned, as to make it 
ſenſibly warm; yet it ſhone more dimly than it had done by means 
ot friction, or the flame of a candle; tho' by both thoſe ways it 
acquired not any ſenſible warmth, 14. Having purpoſely rubb'd i: 
upon ſeveral bodies, different both in colour and in texture, there 
ſeemed to be ſome little difference in the excitation of the light. 
Upon white and red cloth it ſeemed to ſucceed beſt, eſpecially in 
compariſon of black. 15. But to try what it would do when rubb'd 
upon bodies more hard, and leſs apt to afford heat upon a light 
friction, than cloth, I firſt chafed it upon a white wooden box, by 
which it was excited; and afterwards upon a piece of earth purely 
glaz'd; which ſeemed, during the attrition, to make it ſhine better 
than any of the other bodies, without excepting the white ones; ſo 
that the effect cannot be aſcribed to the greater diſpoſition white 
bodies have to reflect light. 16. Having well excited the tone, I 
ſuddenly plung'd it under water, provided for that purpoſe; and per- 
ceived it to ſhine whilſt it was beneath the ſurface of the liquor; 
and this I did ſeveral times. But when I endeavoured to produce a 
light, by rubbing it upon the box lately mentioned, while both the 
ſtone and it were held beneath the ſurface of the water, I did not 
well ſatisfie my ſelf in the event of the trial: but this I found, that 
if I took the ſtone out, and rubb'd it upon a piece of cloth, it 
would, as uſual, preſently yield a light; tho” it required to be rubb'd 
much longer, before the deſired effect was produced. We likewiſe 
plunged it, after we had excited it, in liquors of ſeveral forts, as 
ipirit of wine, oil, both chymical and expreſs'd, an acid ſpirit, and 
an alkaline ſolution ; but found not any of thoſe various liquors to 
deſtroy its ſhining property. 17. I alfo ſeveral times try'd, that by 
covering it with ſpittle, it did not loſe its light. And having found 
by this obſervation, that a warm liquor would not extinguiſh light in 
the diamond, I thought fit to try, whether, by reafon of its warmth, 
it would not excite it; and found, that if it were kept in warm 
water, till that had communicated its heat thereto, . it would fre- 

uently ſhine as ſoon as taken out; and, probably, we ſhould have 
fon it ſhine more, whilſt it remained in the water, if ſome degree 
of opacity, which heated water acquires, upon account of the u- 
merous little bubbles generated in it, — not kept us from diſcerning 
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Nr. His r. the luſtre of the ſtone. 18. Finding that by. rubbing the flone 
Vith the flat fide downwards, I loſt, by reaſon of the opacity of the 
ring, and the ſudden decay of light, upon the ceſſation of the attri- 
tion, the ſight of the ſtones greateſt vividneſs; and ſuppoſing that the 
commotion. made in one part of the ſtone, would be eaſily propa- 
gated all over, I: ſometimes held the piece of. cloth, upon which I 
rubb'd it, ſo, that one fide of the ſtone was expos d to my eye, 
whilſt I chafed the other; whereby it appeared more vivid than 
formerly, and to make luminous tracts by its motions backward and 
forward. And;. ſometimes, holding the ſtone upwards, I. rubb'd its 
broad fide with a fine ſmooth- piece of tranſparent horn; by which 
means the light thro' that diaphanous ſubſtance appeared ſo brisk, 
whilſt I. was actually rubbing the ſtone, that ſometimes, in ſome 
places, it ſeem'd to give little ſparks of fire. 19. I took alſo a 
. piece of flat, blue glaſs, and having rubb'd the diamond well upon 
a cloth, and ſuddenly covered it with that glaſs, to try whether, in 
caſe the light could penetrate thro', it would, by appearing green, 
or of ſome other colour than blue, aſſiſt me to gueſs, whether it 
were ſimple or no. But finding the glaſs impervious to ſo faint a. 
light, I thought fit to try, whether hard bodies would not, by attri- 
tion, aſſiſt the diamond's light, ſo as to become penetrable thereby. 
And, accordingly, when I rubb'd the glaſs briskly upon the ſtone, 
I-found the light to be conſpicuous, and ſomewhat dyed in its 
paſſage ; but could not eaſily give a name to the colour it exhibited. 
20. Laſtly, ſuſpe&ing; upon the whole, that the principal, maniteſt 
change wrought- in the ſtone, was by. a compreſſure of its parts, 
rather than a heat; I found, that if I preſs'd the ſtone hard againſt. 
a piece. of white, well-glaz d tile, it ſeemed, tho” I did not rub it, 
to ſhine at the fides; but it ſhone very manifeſtly. and vigorouſly, if, 
whilſt I thus preſs'd, I'moved it any way upon the ſurface of the 
tile; tho” it drew not a line above a quarter of an inch long there-. 
on; and tho' I only made it move from one end of that ſhort line 
to the. other, without any return, or lateral motion: nay, after it 
had been often rubb'd, and ſuffered to loſe its light again, it not 
only ſeemed more eaſie to be excited than at firſt; but if J preſs'd- 
Hard upon it with my finger, at the very inſtant that I drew it 
briskly- off the Kone, it would give a very vivil, bus exceeding 


tiort-liv'd ſplendor or little coruſcation. And preſſing the point of , 
a- fteel” bodkin, hard againſt the ſurface- of the diamond, but much a 
more if I ſtruck. the point againſt it, the coruſcation would be ex- 6 
tremely- ſudden, and very vivid, tho? very vaniſhing too; and this « 
way, which commonly: greatly ſurprized and delighted the ſpectators, , 
ſeemed far more proper than the other, to ſhew that preſſure alone, 2 
F forcible enough, tho“ it. were ſo ſudden and ſhort, that it could « 
not well be. ſuppos d to give. the. fone. au thing near ſo ſeuſible a Ge 


degree 
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degree of warmth, as may be ſuſpefted in friction, is yet ſufficient to Nax. Hisr. 
— Oe 


generate a very vivid light. 

So many particulars obſerv'd in one night, may make this ſtone 
appear a kind of prodigy; but upon further trial with my 
own diamonds, by means of ſuch a brisk and aſſiduous friction, as 
might ballance the diſadvantages under which they laboured, in 
compariſon of Mr. Clayton's, I found that I could eafily bring a 
diamond I wore on my finger, to yield a ſenſible light; and it conti- 
nued ſo to do, tho' I covered it with ſpittle, and uſed ſome other 
means of examination. 

We afterwards tried rubies, ſapphires, emeralds, cc. but found 
none of them to ſhine, except ſeme diamonds; and of theſe we 
were not able to ſay beforehand, which would be brought to 
thine, and which would not; for ſeveral very good diamonds would 
either give no light at all, or much leſs than others, that were 
far inferior to them. And yet 'tis a miſtake to think, a diamond 
muſt be foul and cloudy, as Mr. Clayton's was, to ſhine; for as we 
could bring ſome ſuch to afford a glimmering light, ſo ſome clear 
and excellent diamonds did the like. But none of thoſe many that 
we try'd of all kinds, were equal to Mr. Claytor's ; not only for the 
degree of light it afforded, but the eaſineſs wherewith it was excited, 
and the comparatively great duration of its ſplendor. 

And this may leſſen our wonder at the preceding obſervations, by 
ſhewing, that ſuch ſtrange properties are not peculiar to one dia- 
mond, but may be found in others alſo, and perhaps in ſeveral hard 
diaphanous ſtones l. But what this diſcovery takes off from the 
ſurprize of theſe phenomena, I hope it will add to the uſefulneſs of 
them, in diſcovering the nature of light. To which purpoſe we will 


here add ſome other experiments and obſervations. 
X 2 1. Oct. 


* © By rubbing a well-poliſhed piece | the ſame ingenious gentleman,) are 
* of amber, (ſaith Dr. Wal,) with my | electrical as well as amber; 4 have 
* hand, in the dark, it produced a | ** made ſome trials upon them, and think 
* light; and drawing a long taper piece | * my way of diſtinguiſhing diamonds 
* of it thro' a woollen cloth, and | ** morally certain. A diamond, by an 
* ſqueezing it hard, a prodigious num- | © eaſy flight friftion in the dark with 
„ber of little cracklings were heard; | © the finger, woollen, or any ſoft animal 
and every one of thoſe produced a | © ſubſtance, appears in its whole body 
* little flaſh of light; and if the amber to be luminous; nay, if you kee 
vas only drawn gently thro' the cloth, | ** rubbing for a while, and then expoſe 
r it 133 a light, but no crackling; | ©* the ſtone to the eye, 'twill continue lu- 

an 


the light, upon its eruption, ſtrikes | * minous for ſome little time. But if 


the finger very ſenſibly, if held near | while the the ſun is 189 degrees below 
it, with a puff, like wind.” The Dr. | © the horizon, any one holds up a piece 
adds, © that the beſt time of making | © of flannel ſtretched tight, at ſome di- 
the experiment is, when the ſun is | © ſtance from the eye; and another 
* 189 below the horizon; when, tho” | © briskly rubs the flannel hard with a 
* the moon ſhines ever ſo bright, the | © diamond on the other fide; the light 
„ light is the ſame as in the darkeſt | © to the eye of him who holds it, — 


room. And as diamonds (continues mau 
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Nar Hrert f. Oft#b. 29. 1667. Having procured a piece of ſhining wood, a- 
— bout the bigneſs of a groat or leſs, that gave a vivid light; we 

The.light of put it into a middle- ſixed receiver, ſo-that it was kept from touching the 
weren wood cement; and the pump being ſet a-work, we oblerved not, during the 
1 firſt five or ſix. exſuctions of. the air, that the ſplendor of the included 

g wood was manifeſtly leſſened; though it was never at all increaſed; 

but about the ſeventh ſuck, it ſeem'd to grow a little more dim, and: 

afterwards anſwered our expectation by loſing of its light more and 
more, as the air was 5 out; till about the tenth exſuction (tho* 
by the removal of the candles out of the room, and by black cloaths, 

&c. we made the place as dark as poſſible) we could not perceive any 

ght at all to proceed from the wood. 

2. Wherefore we let in the outward air, by degrees; and had the 
leaſure to ſee the ſeemingly extinguiſh'd light revive 1o faſt and per- 
41ly, that it looked almoſt like a little flaſh of lightning, and the 
Þlendor of the wood. ſeemed rather greater, than before it was put 
into the receiver. 27 

But for greater certainty, and to enjoy ſo delightful a ſpecta- 
ele, we repeated the» experiment with the like ſucceſs as at firſt. 
Wherefore being deſirous to ſes how ſoon theſe changes might be 
produced, we included the wood into a very ſmall rece ver of clear 
zlaſs, and found, that in this the light would begin to grow faint ar 
the ſecond; or at leaſt at the third exſuct ion of the air, and at the 
6th. or 7th quite diſappear. And we found, by a minute-watch; 
that the ſending the candles out of the room, the pumping out the- 
air till the wood would ſhine no more, the re-admitting-of the air (up- 
en which it would in a trice- recover its light) and the ſending in for- 
the candles to conſult the watch, did in all take up but ſix minutes. 

3. Having exhauſted this new receiver, till the wood quite diſap- 
peared, we ſtayed ſomewhat above a quarter of an hour in the dark, 
without perceiving that it had regained any thing of light; 
though about: the end of this time, we made the place about it as, 
dark as we could; and then (it being too late at night to protract 
the experiment, ) we let in the. air, upon whoſe admiſſion the wood 


- 


much more pleaſant and perfect than % Menon in any of them. My experi- 
in any other way I have yet tried. But | * ments were made ar the latter end of 
4 * is ſtill more ſtrange, a diamond |  May,and the beginning of zune; ſo that 
e A Wh hs 
| a me 1 en- a | [ en the 
de He ed on ohne 
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2 way hinder its communication with, of che bodies which have an electricity, 
Tc 
Iſtones, but could. find, no ſuch pheno- li. 
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preſently recovered light. enough to be conſpicuous at a diſtance, tho* Nat Hrsr, 
it ſeemed to me ſomewhat leſs vivid than before; which yet may be wy WO 


owing either to a weaknels in my ſight, or an effect of the ſteams of 
the cement, unfriendly, perhaps, to the luminouſnels of the wood. 

The night following we put in a piece of wood bigger than the 
former, being above an. inch long, and this ſhone very vigoroully + 
and having by. a few ſucks quite deprived it. of light, we left it iu the 
exhaufted receiver for full half an hour; and then coming into the 
dark room again, we found all had not continued fo ſtanch, but that 
ſome air had inſinuated it ſelf into the receiver. This we concluded 
to be but a ſmall portion of air, becauſe the wood was barely viſible 
to an attentive eye: and yet, that it was really ſome air got in, that 
cauſed the little glimmering light we perceived, may appear by this, 
that it preſently vauiſh'd at the firſt or ſecond ſuck; aud then the 
air being let into the dark receiver, the included wood prelently ſhone 
again, as before; tho 1 ſuſpected that I diſcerned ſome little diminu- 
tion of its brightneſs; which yet, till further trials of the like kind, 
and for a longer time, have. been, made, Ldare not affirm, 

4. Having obſerved, on another occaſion, that ſometimes the opera- 
tion, which the withdrawing of the air hath upon a body. included: 
in the receiver, proves more conſiderable {ſome minutes after we ceaſed. 
pumping, than immediately upon leaving off that exerciſe; I imagined,. 
that even in ſuch caſes, where the light is not made wholly to dilappear by- 
the emptying of the pneumatical glaſs, the ſuffering the body to remain a» 
while there, tho' without any pumping (unleſs now and.then a very little: 
to remove the air, that might have inſinuated in the mean time) the re- 
maining light of the body. might, probably, be. further impaired, if 
not reduced quite to vaniſh. To examine this conjecture, we put i: > 
a. body that was. not wood, which had.ſome parts much more lumi-- 
nous than the reſt; and having drawn out the air, all the others diſ- - 
appeared, and even the formerly brighter ones ſhone but faintly, when « 
the pneumatical. glaſs ſeemed to be exhauſted. But keeping, the in- 
cluded body a while in that unfriendly place, we perceived the parts. 
that had retained light, to grow more and more dim, ſome of them 
diſappearing, and that which was formerly the moſt - confpicucus,; 
being now but juſt viſible. to an attentive eye, and that fcarce with- 
out diſpute; for if we had not kuown beforehand, that a ſhining matter? 
had been included in the receiver, perhaps we ſhould not have founds 
it. out. And he who had the..youngeſt eyes in the company, could: 
not at all diſcern its but the air being, let in, the body began, toy 
thine again. | | 

5. The rarifaction, or expanſion of the. air, having ſo notable an- 
operation upon our 1hi..ivg wood, I thought it would not be amiſs to. 
try, what the compreſſion. of the air would do to it: For which 
Nur poſe we. included. a piece. of. it in ſuch: a little inſtrument, or; 


C 
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we impelld the air forcibly into the glaſs, yet by reaſon 
of the thickneſs requiſite in ſuch glaſſes, and the opacity thence 
ariſing, we were not able to determine, whether any change 
was made in the luminouſneſs of the wood. Which I thought 
the leſs ſtrange, becauſe, by ſome experiments purpoſely de- 
viſed, I had long fince obſerved, that even a great preſſure from a 
fluid body, which preſſeth more uniformly againſt all the parts it 
toucheth of the conſiſtent body, works a far leſs manifeſt change, 
even on ſoft or tender ſubſtances, than one would expett from the 
force wherewith it compreſſeth. 

6. Thinking fit to try, whether a ſmall quantity of air, without 
being ventilated or renewed, might not ſuffice to maintain this cold 
fire, though it will not that of a live coal, or a piece of match ; we 
cauſed a piece of ſhining wood to be hermetically ſealed up in a 
Pipe of clear and thin glaſs; but though carrying it into the dark, 
we found it had quite loſt its light, yet imagining that this might 
proceed from its having been over-heated (being ſealed up in a pipe 
not lopg enough to afford it a due diſtance from the flame of the 
lamp we employed to ſeal it) we cauſed two or three pieces of 
freſh wood, amounting, all of them, to the length of about two 
inches, to be ſealed up in a ſlender pipe, between four or ſive inches 
long; which being warily done, the wood retained its light 
very well, when the operation was over; and afterwards laying it 
by my bed-ſide, when the candles were carried out of the room, 
1 133 it a while before I went to ſleep, and found it to ſhine 
vividly, | 

The next morning when I awaked, though the ſun was riſen, yet 
forbearing to draw open the curtains of my bed, till I had looked 
upon the ſealed glaſs, which I had fenced with a piece of cloth 
held between it and the window; my eyes having not yet been 


expoſed to the day-light, ſince the darkneſs they were accuſtomed 


to during the night, made me think the wood ſhone brighter than 
ever. And at night, after ten of the clock, looking on it in a dark 
place, it appeared luminous in all its length, though not ſo much as in 
the morning. 

The morning after, and the night after that, the ſame wood did 
likewiſe manifeſtly, though not vigorouſly, ſhine ; eſpecially one piece, 
whoſe light was much more vivid than the reſt: and, for ought I 
know, I might have obſerved them to ſhine longer, if one of the 
ſealed ends of the glaſs had not been accidentally broken. 

7. I cauſed a piece of iron to be forged, whole top was of the 
bigneſs of a nutmeg ; the reſt being a ſtem, of an inch, or an inch 


and a half long, for which we provided a little candleſtick of tobacco- 
pipe clay, that would not yield any ſmoak to fill and darken the 


receiver. Then having heated the iron red-hot, and placed it in = 
| clay, 
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elay, ſo that the round part was clearly protuberant, we conveyed Nar.Eisr, 
it into a receiver of white glaſs, which was ſo placed, as to keep WW 


the ſides at as great a diſtance as we could from the iron, leſt the 
exceſſive heat ſhould (as we much feared it would) break the glaſs. 
Then ſending away the candles, and making the room dark, we 
haſtily pumped out the air; but could not perceive the with- 
drawing of it had any operation on the glowing iron. And though 
it continued. ſhining long enough, to give us an opportunity to 
ump out, and let in the air, three ſeveral times; yet we could not 
obſerve, that the air had any manifeſt operation one way or other: 
for though, upon the withdrawing: thereof, the iron grew dimmer 
and dimmer, yet that I attributed to the cooling of it; and the 
rather, becauſe having (to examine the conjecture) let in the air two 
or three times, when the receiver had been exhauited, there appeared 
no manifeſt increaſe of light upon the ſudden admiſſion of it. 

8. Some curious perſons would, perhaps, if they had been pre- 
ſent, have deſired to ſee, whether a ſmall piece of ſhining. 
wood, being ſo included in the receiver, that the pumping. 
out of the dir ſhould have no injurious operation upon the ſubſtance, 
its light would, upon the withdrawing of the air, be manifeſtly 
diminiſhed. This I was the leſs backward to try, becauſe it did 
not readily occur to me, that by any manifeſt experiment it 
appeared, that a body more thin than air, will, or can tranſmit light, 
as well as other diaphanous mediums. Wherefore having hermeti- 
cally ſealed up a piece of ſhining wood in a flender pipe, and pla- 
ced it in a ſmall receiver, that was likewiſe made of clear glaſs, 
we exhauſted it of air, and afterwards let in again that which we 
had excluded. But by neither of the operations could we perceive 
any ſenſible decreaſe, or increaſe, of the light of the wood; though 
by. that very obſervation it appeared, that the glaſs had been well 
ſealed, ſince otherwiſe the included air would have got out of the 
pipe into the receiver; and have left the wood without light. | 

9. I took. an old, thin glaſs, ſealed at one end, whoſe ſhape 
was pretty cylindrical, whole bore was about the bigneſs of a 
man's little finger, and whoſe length was about a foot or more. Into 
this pipe, near the ſealed end, we put a piece of ſhining wood, 
wedged in with a piece of cork, to keep it from falling; and hav- 
mg inverted the noſe of it into another ſlender glaſs, but not cy- 
lindrical, wherein was pretty ſtore of quick-ſilver; we put them 
both into a long receiver, ſhaped almoſt like a glaſs churn, and 
having pumped a while, that the» air included in the pipe expand- 
ing it ſelf, might depreſs the quick-ſilver, and ſo make elcapes into 
the receiver as long as we thought fit; we then let in the outward 
air, that the ſtagnant quick-ſilver might be impelled into the cavity 
of the pipe, now freed from much. of the air, to the height requi- 
lite for aur purpoſe. 264 
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This done, we .plied the pump again, and obſerved, that as the 
-air in the pipe did, by its own ſpring, expand it felf more and more, 
.and grow thinner and thinner, the ſhining wood grew dimmer and 
dimmer, till at length it ceaſed to ſhine; the internal air being 
then got much lower than the ſurface of the external quick- 
ſilver; whereupon opening the commerce between the cavity of the 
receiver, and the atmoſphere, the, quick-filver was driven up again, 
and conſequently the air above it was reſtored to its former den- 
ſity; upon which the rotten wood alſo recovered its light. What 
the greateſt expanſion of this air was, we could not certainly deter- 
mine, becauſe it raiſed the external quick-ſilver ſo high, as to 
hinder us from ſeeing and meaſurmg it: but we gueſſed, that the 
air reached to about a foot or more, from the top of the pipe, to the 
ſurface of the quick-filver, near the bottom thereof. But when that 
rarified air was impelled into its former dimenſions, we meaſured it, 
and found, that the upper part of the tube, unpoſſeſs d by the 
quick-ſilver, was about three inches; and the wood being about an 
inch long, there remained two inches, or ſomewhat better, for the 
air. But this experiment ought to be repeated, when exacter inſtru- 
ments can be - procured. 

10. Thinking it fit to try, as well, whether putrid fiſh that ſhines, 
be of the ſame nature, as to luminouſneſs, with rotten wood that 


ſhines too; as, whether the withdrawing of the air will extinguiſh / 


or ecliple the light of a conſiderable bulk of luminous matter, as 
in the experiments hitherto made, we found it would do to a ſmall 
one: we took a fiſh, that we had kept, and caus'd to be watched, 
till it was almoſt all over luminous; though much more in the belly, 
and ſome parts of the head, than elſewhere 3 and having ſuſpended 
it in a conveniently ſhaped receiver, we found it to give ſo great 
a light, that we ſuſpected before hand, that the withdrawing of the 
air would hardly have its full operation upon a body, whoſe bulk 
was conſiderable, .as well as its light very vivid, and which had many 
luminous parts retired to a pretty diſtance from the air. Accordingly, 
having exhauſted the receiver, as much as uſual, it appear'd 
indeed, eſp:cially towards the latter end of the operation, that the 
abſence of the air did conſiderably leſſen, and in ſome places eclipſe, 
the light of thoſe parts that ſhone leſs ſtrongly: but the belly 
appeared not much leſs luminous than before. Wherefore ſuppoſing, 
that upon turning of the ſtop- cock, the air coming in much 
more haſtily than it could be drawn out, we ſhould have the beſt 
adyantage to diſcern, what intereſt it, had in the luminouſneſs of the 
fiſh, we re-admitted it; and upon its ruſhing in, perceived the light 
to be, as it were, revived and increaſed ; thoſe parts of the fiſh that 


were ſcarce viſible before, or ſhone but dimly, recovering preſently 


their former ſplendor. 
And 
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And not to leave unproſecuted the remaining part of the expe- Nr. Hisr. 
riment, which was to try, whether the kind of the luminous 
body, or only the greatneſs of the bulk, and the vividneſs of light, 
and, if I may ſo ſpeak, the tenacity of the ſubſtance it reſided in, 
made the difference between the iſh and the wood; we put part 
of the fiſh of another kind, that ſhone much more faintly than that 
hitherto ſpoken of, and but in ſome places; and by the withdraw- 
ing the air, we made ſome of the luminous parts diſa , and the 
jw ſo dim, as ſcarce to be diſcerned ; and yet both the one and 
the other-regained their former light upon the return of the air. 

And to purſue the experiment a little further, we put in ſuch a 
piece of the firſt fiſh, as though it were bright, was yet but thin, 
and not conſiderably broad; and upon pumping out the air, we found 
it, according to our expeCttation, quite-eclipſed, though it recovered 
its light upon the air's re-entry. 

"Tis probable, that ſome will make uſe of this diſcovery to coun- 

tenance their opinion, that notwithſtanding the coldneſs (at leaſt as to 
ſenſe) of fiſhes, and other animals, there may be in the heart and 
blood a vital kind of fire, that needs air, as well as thoſe fires which 
are ſenſibly hot: which may lefſen the wonder, that animals ſhould 
not be able to live when robb'd of air. 
11. To examine the conjecture mentioned in the laſt experiment, that 
the durableneſs of the light in the ſhining fiſh, in ſpite of the with- 
drawing the air, might proceed in great part from the vividneſs of 
it, and the tenacity of the matter it reſided in, rather than from the 
extent of the luminous body, in compariſon of the ſmall pieces of 
ſhining wood, I had hitherto made my trials with; in Dec. 1667. 1 
got a large piece of wood, whoſe luminous fuperficies might be, 
perhaps, ten or twelve times as great as that, which the eye ſaw, at 
once, of the ſurface of ſuch fragments of ſhining wood, as I ufed 
to employ. And though ſome parts of this large ſuperficies ſhone 
vividly enough for rotten wood, (for the light was ufually inſeriour to 
that of our fiſh). yet this great piece being put into a convenient 
receiver, was, upon the withdrawing of the air, deprived of light, 
as the ſmaller ones had been formerly; the returning air reſtoritig its 
light to the one, as it had done to the other. hs. | 

12. I took ſome ſmall pieces of rotten fiſh, that ſhone ſome 
of them more faintly, and ſome” of them more vividly than 
one another, but none ſo ſtrongly as ſome that I could have em- 
ployed; and having in a very ſmall and clear receiver fo far drawn 
away the air, as to make the included bodies diſappear, we fo ordered 
the matter, that we kept out the air for about 24 hours; and then 
allowing it to re-enter, in a dark place and late at night, upon its 
firſt admittance they regained their lihgngn t. 


Vor. III. Y 13. This, 
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putrefaction, put me upon a trial, which, though it muicarried, I ſhall 
here make mention of, that in, caſe thoſe, who are better fur. 
niſned with glaſſes, think it worth while, they may repeat it. 
Conſidering how great an intereſt putrefaction hath in the 
ſhining of fiſhes, and air in the phenomena of putrefaction, 1 
thought it might be ſomewhat to the purpoſe, to take a fiſh, that 
was, according to the common courſe 1 had obſerved in animals, not 
far from the ſtate, at which it would begin to ſhine; and having cut 
out a piece ot it, Icauſed the reſt to be hung up again in a cellar, 
amd the piece to be put into a ſmall and: tranſparent recciver, that 
we might obſerve, it in a day or two, or more, aſter the fiſh in the 
cellar ſhould begin to ſhine, that in the exhauſted receiver would 


alſo ſhine; or, becauſe that ſeem'd not likely, would, notwith- 


ſtanding the check which the abſence of the air might be preſumed 
to give the putrefaction, be found to ſhine too, either immediately 
upon the admiſſion of the air, or not long after. 


But this experiment was only deſigned and attempted, not com- 


Pleated ; the receiver being ſo thin, that upon the exhauſtion of the 
internal air, the weight of the external broke it; and we could il! 
ſpare another of that kind from trials, we were more concern'd to 
make: notwithſtanding which, we made one trial more, which ſuc- 
ceeded no better than the former, but miſcarried upon a quite ditfer- 
ing account, viz. becauſe neither the included piece of fiſh, nor the 
remaining, though it were of the ſame ſort with the fiſhes I uſually 
employed, would ſhine at all, though kept a pretty while beyond 
the time, at which ſuch fiſhes uſually grew luminous. 

And I will not undertake, | that all the experiments another 


ſhall make with - rotten fiſh, ſhall have juſt the ſame ſucceſs 


with. theſe I have related. For, as I: elſewhere obſerve, that 


the event of other experiments is not always certain; ſo I. have 


had occaſion- | to-- obſerve the like about the ſhining of fiſhes. 
And I remember, that having once deſigned to make obſervations 
about. the light of rotten- fiſhes, and having, in order thereto, caus'd 
a. competent number of them to be bought, not one of them all 


would, ſhine; though, they were bought by the ſame perſon 1 


uſed to employ, and hung up in the ſame place, where I uſed to 
have them put; and kept not only till they began to putrefy, but 
beyond the time whereat others uſed to continue to ſhine ; yet a 
parcel of the ſame kind of fiſhes, bought the week before, kf oP 
ther of the ſame kind, bought. not many days after, ſhone according 
to expecłation. What the reaſon of this diſappointment was, I could 


not determine; only. I remember, that at the time it happened, the 


weather was variable, and not without ſome days of. froft and ſnow... 


Notice 
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Notice muſt alſo be taken in making experiments with Nar. His r. 


ſhining fiſh, that their luminouſneſs ſeldom continues ve 
many days. This advertiſement may be therefore uſeful, becauſe 
without it we may be apt ſometimes to make trials, that cannot be 
ſoon enough brought to an iſſue; and ſo we may miſtake the loſs of 
light in the fiſh, to be a deprivation of it cauſed by the experiment; 
which indeed is but a ceſſation according to the uſual courſe of 
nature. 

14. We put a piece of ſhining fiſk into a wide-mouthed glaſs, 
about half filled with fair water, and having placed this glaſs in a 
receiver, - we exhauſted the air for a good while; to obſerve, 
when the preſſure of the air was removed, and yet (by reaſon 
of the water that before kept the air from immediately touch- 
ing the fiſh) the exhauſtion of the receiver did not deprive the -fiſh 
of that contact of air, which it had loſt before; whether, in 
this caſe the abſence of the air would have the ſame influence on 
the ſhining body, as in the former experiments. 

And here, as far as the numerous bubbles excited in the water 
would give us leave to diſcern it, we could not perceive, that either 
the abſence or return of the air, had any great operation upon the 
light of the immerſed body. 

I ſhall further add, that though, when J formerly put together 
ſome notes about luminous bodies, I confined not my obſervations to 
one or two ſorts of fiſhes, yet theſe experiments were all of them 
(except a collateral one or two) made with whitings ; which, among 
the fiſnes, I have had occaſion to take notice of, are (except one ſort 
that I cannot procure) the fitteſt for ſuch trials. | | 

15. To proſecute the 1ſt and 9th experiments in one trial, we 
took, ſomewhat late at night, a piece of rotten fiſh, which we 
judged to ſhine too ſtrongly to be quickly deprived of all its 
light; and having put it into a ſmall and clear receiver, we found, 
that the light was much impaired, but nothing near ſuppretſed 
by withdrawing the air. Wherefore, having removed the re- 
ceiver into a convenient place, I cauled it to be brought to me about 
midnight; and having made the place pretty dark, I perceived the 
included body to continue to ſhine more vividly than one would have 
expected; and, if I miſtake not, I ſaw it ſhining in the morning whilſt 
it was dark; but the night after, coming to look upon it again, its 
light appeared no more. Notwithſtanding which, I made a ſhift to 
keep out the air about 24 hours longer; and fo, after 48 hours in 
all, we opened the receiver in a dark place; and preſently, upon the 
ingreſs of the air, were pleaſingly ſaluted with ſo vivid an apparition 
of light, that the included body continued to ſhine, when carried into 
a room, where there burnt both fire and candle, if it were, but by a 
hat, ſcreen'd from the beams. ; 
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Nar. His r. Being encouraged, as well as pleaſed with this ſucceſs, we forthwith 
WAY > exhauſted the air once more out of the fame receiver; and having 


kept it about four hours longer, we looked upon it again in a dark 
place; and finding no appearance of light, let the air in upon it, 
whereby it was made to ſhine again, and that vigorouſly enough. | 

The ſuddenneſs, with which the included body. appeared to be, as 
*twere, re-kindled upon the firſt contact of the air, revived in me ſome 
ſuſpicions I have had, about the poſſible cauſes of thole ſhort-liv'd 
apparitions- of light (1 ſpeak not now of real lamps found in tombs). 
which diſcloſing themſelves upon mens coming in, and conſequently 
letting freſh air into the vaults, that had been very long kept cloſe, 
did, ſoon aiter vaniſh. 

Tiheſe thoughts, as I was ſaying, occurred to me upon what I have 
been relating, by reaſon of the ſudden operation of the freſh air, on 
a body, that but a minute before diſcloſed no light. For though the 
lights reported to: have been ſeen in caves, quickly diſappeared, 
which that or our fiſh did not; yet that difference might poſſib'y 
proceed trom the tenacity, or ſome other diſpoſition of the matter, 
wherein the luminouſneſs of the fiſh refides : for I remember, that 1 have 
more than once obſerved. a certain glimmering, and ſmall ſparks of light 
to be produced in a ſort of bodies, upon putting them out of their 
former reſt, and taking them into the air; which ſparks would vanith of 
themſelves, ſometimes within one minute, and ſometimes within a few 
minutes. But as theſe thoughts were only tranſient conjectures, ſo l 
Mall not inſiſt any longer upon them; but rather contenting 
my ſelf with the hint already- given, take notice of what may be 
more certainly deduced from our experiment; which is, that the air 
may have a much greater intereft .in- many odd phenomena of nature, 
than we are hitherto aware of. | E 

And, for confirmation of our experiment, I ſhall add, that raving, 
in another. receiver, eclipſed a piece of fiſh, that ſhone when twas put 
in. more languidly. than ſeveral others that we had tried, I kept it 
about three days and three nights in-a receiver ; after which, I opened 
it in the dark, and upon letting in the air upon this body, that ſhone 
but faintly at firſt, it immediately recovered its ſo long ſuppreſſed 
light. And having included another piece that was yet more faint 
than that, when put into the receiver, and having kept this 
piece alſo three days and three nights in the exhauſted glaſs, I let 
in the air upon it; and notwithſtanding the darkneſs of the place, 
nothing of light was thereupon revived. But this being little other 
than I expected, from a body that ſhone fo faintly, when *twas put 
into the receiver, and had been kept there ſo long; I reſolved to try, 
whether the appulſe and contact of the air, would have that operation 
after ſome time, that it had not at firſt; and accordingly, after havin 
waited a while, I obſerved; the fiſh. to: diſcloſe a light, which, thoug 
but dim, was yet manifeſt” enough. 
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1 ſhall only add, that having included in ſmall receivers two pieces Nat.HisT. 
of rotten whitings, whereof the one, before it was put in, ſcarce ſhone WV 
ſo vividly as did the other after the receiver was exhauſted ; and ha- 
ving ordered the matter to, that we were able to keep out the air for 
ſome days; at the ead of about forty eight hours, we found, that the 
more ſtrongly ſhining body retained yet a deal of light; but after- 
wards looking upon them both in a dark place, we could not perceive 
in either any ſhow of light. Wherefore having let the air into 
that receiver, wherein the body, that at firſt ſhone the fainteſt, had 
been put, there. did not enſue any glimmering of light for a pretty 
while : nay,. upon the ruſhing of the air into the other glaſs, the 
body that at firit ſhone ſo ſtrongly, and that continued to ſhine ſo long, 
ſhe ved no glimmering of light. But within leſs than the quarter of an 
hour, we ſaw a manifeſt light in the body laſt named, and a while after, 
the other alſo became viſible, but by a very dim light. The more lu- 
minous of theſe bodies I oblerved to retain ſome light twenty four 
hours after; and the experiment had this peculiar inſtance in it, that 
the two receivers were uninterruptedly kept exhauſted no leſs than 
four days,. and as many nights, 

The things, wherein I obſerved a piece of ſhining wood and a burn- - The light of 
ing coal to agree or reſemble each other, are principally theſe five. rotten _— 
1. Both of them are luminaries, that is, give light, as having it (if 2 — 7 
I may ſo ſpeak) reſiding in them; and not like looking-glaiſes or ng cl. 
white bodies, which are conſpicuous only by the incident. beams of the 
ſun, or ſome other luminous body, which they reflect. 

This is evident, becauſe both ſhining wood and a burning coal, ſhine 
the more vividly; as the place wherein they are put is made the darker, . 
by the careful excluſion of the adventitious light. 

2, Both ſhining wood and a burning coal need the preſence of the 
air, (and that too of a certain. denſity,) to make them continue ſhining, 

This has been prov'd as to a coal, by what I publiſhed in my Phy- 
fico- Mechanical Exteriments.: and as to the ſhining wood, the experiments 
lately recited, make it needleſs for me to add any. other proof of the 
requ'ſiteneſs, not only of air, but of air of ſuch a thickneſs, to make 
its light continue. | 

3. Both ſhiving wood and a burning coal, having been deprived, for 
a time, of their light, by the withdrawing of the contiguous air, may 
preſently recover it, by letting in freſh air upon them. 

Particular tryals have often thewn the former part of this propoſition. 
to be true, as when kindled coals, that ſeem to be extinguiſht in our 1 
exhauſted receivers, are prefently revived, the air being reſtored 
to them: and the latter part is abundantly manifeſt by the experi- 
ments above mentioned. 

4. Both a quick coal and ſhining wood. will be eaſily. quenched by 
water, and many other liquors. | * 
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therefore I ſhall confirm it only as to wood; for which purpoſe, take 
the following tranſcript of ſome 'of my notes about light. 

I took a piece of ſhining wood, and having wetted it with a little 
common water in a clear glaſs, it preſently loſt all its light. 

The like experiment I tried with ſtrong ſpirit of ſalt, and alfo 
with a weak ſpirit of ſal-armoniac; but in both, the light did upon 
the wood's imbibing the liquor, preſently diſappear. | 

I made the like tryal with rectified oil of turpentine, with 
like ſucceſs. The ſame experiment I tried more than once with 
high re&ified ſpirit of wine, which immediately deftroy'd all the 


light of the wood that was immerſed in it; and having put a little 


of that liquor with my finger upon a part of the whole piece of wood 
that ſhone very vigorouſly, it quickly, as it were, quench'd the coal 
as far as the liquor reached; nor did it in a pretty while, if at all, 
regain its luminouſneſs. 

5. As a quick-coal is not to be extinguiſh'd by the coldneſs of the 
air, when that is greater than ordinary; ſo neither is a piece of ſhini 
wood to be deprived of its light by the ſame quality of the air. 

As much of this obſervation as concerns the coal, will be readily 
— 4 ; and for proof of the other part of it, the following trial may 
1umce. : | 

I took a ſmall piece of ſhining wood, and put it into a flender glaſs- 
Pipe, ſealed at one end, but open at the other, and placed this pipe 
in a glaſs-veſſel, where | cauſed to be put a ſtrongly trigorific mixture 
of ice and falt ; but having kept it there full as long as would be re- 
quiſite to freeze an aqueous body, I afterwards took it out, and per- 
ceived not any ſenſible diminution of its light. But tho' the light of 
Thining fiſh be -uſually (as far as J have obſerved) more vigorous and 
durable than that of ſhining wood; yet I cannot fay, that it will hold 


out againſt cold ſo well as the other: for having ordered one of my 
ſervants to cut off a good large piece of a luminous whiting, and bu- 


ry it in ice and ſalt; when I called for it in leſs than half an hour 
after, I found it much ſtiffened by the cold, and to have no light, that 


1 could diſcern in a dark place. And for fear that this effect might 


have proceeded not barely from the operation of the cold, but 
alſo from that of the ſalt, I cauſed at another time, a piece of whiting 
to be put in a pipe of glaſs, ſealed at one end, and having ſeen it thine 
there, I looked upon it again, after it had ſtayed but a quarter of an 
hour, by my eſtimate, in a frigorific mixture, which the glaſs kept 
from touching the fiſh; and yet I could not perceive, in a dark place, 

that it retained any light. | 
1. The firſt difference I obſerved betwixt a live coal and ſhing wood 
is, that whereas the light of the former is readily extinguiſhable by 
compreſſion (as is obvious in the practice of ſuddenly extinguiſhing a 
| piece 
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niece of coal by treading upon it) I could not find that ſuch a com- Nar.Hisr. 


preſſion as I could conveniently give without loſing fight of its opera. 


tion, would put out, or much injure the light, even of ſmall fragments 
of ſhining wood, One of my * about this I find thus ſet down. 

took a piece of ſhining wood, and having preſſed it between two 
pieces of clear glaſs (whereof the one was pretty flat, and the other 
convex) ſo that I could clearly ſee the wood through the glaſs, I 
could not perceive, that the compreſſion, tho* it ſometimes broke the 
wood into ſeveral fragments, did either deftroy, or conſiderably alter 
the light. | | 

2. The next difference to be taken notice of betwixt rotten wood 


and a kindled coal is, that the latter will, in a very few minutes, 


be totally. extinguiſh'd by withdrawing the air; whereas a piece of 
ſhining wood, being eclipſed by the abſence of the air, and kept ſo for 


a time, will immediately recover its light, if the air be let in. upon 


it again within half an hour after it was firſt withdrawn. 
The former part of this obſervation is eaſily. proved by the expe- 


riments that have been often made upon quick coals in the pneumati- 


cal engine; and the truth of the latter part appears by the experi- 


ments about ſhining wood, mentioned above. Neither is it improba- 
ble, that, if I had conveniency to try it, I ſhou'd have found that 
a piece of ſhining wood, deprived of its light by the removal of the 


ambient air, would retain a diſpoſition to recover it upon the return 


of the air, not ouly for half an hour, but for half a day, and perhaps 


a longer time. 


3. The next difference to be mentioned is, that a live coal being put 


into a- ſmall cloſe glaſs, will not continue to burn for very many 


minutes; but a piece of. ſhining wood will continue to ſhine for ſome - 


whole days. 


The firſt part of theaſſertion, I know will be readily granted; and the 
other part of it may. be eaſtly made out by what I have tried upon 
ſhining wood, | ſealed up hermetically in very ſmall glaſſes, where the 


wood did, for ſeveral days, retain its light. 


4. A fourth difference may be this: that whereas a coal, as it burns, 


ſends forth ſtore of imvak or exhalations ; luminous wood does not. 


5. A fifth, flowing from the former is, that whereas a coal in ſhining - 


waſts it ſelf at a great rate, ſhining wood does not. 


Theſe two differeuzes I mention together; becauſe: what concerns 
the coal in both, will need no proof; and as for what concerns rotten 


wood, it may be verified by an obſervation, that I made in a piece of 


it hermetically ſealed up in a ſmall clear glaſs; where, after it had 
continued luminous for ſome days, I looked on it in the day- time, to 
perceive, if any ftore of ſpirits, or other ſteams, had, during all that 
while, exhaled f om the wood; but could not find any en the inſide 
offthe glaſs, except that in one place there appeared a kind ef dew, con- 

ſiſting of ſuch. very. ſmall. drops, that a multitude them would. go 2 
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Nr. His r. the making up one ordinary drop, But in pieces of ſhining fiſh, I 
found the * much otherwiſe, as was to be expected. _ 


|. fleſh, 


Obſervations Febr. ; 
upon ſhining of mine informed me, that one of the ſervants of the houſe, going, 


6. The laſt difference I ſhall take notice of betwixt the bodies hi- 
therto compared, is, that tho a quick coal be actually and vehemently 
hot; I have not obſerved ſhining wood to be ſo much as ſenſibly 
lukewarm. 

What is ſaid of the coal's heat, being as manifeſt as its light, 1 
ſhall need only to make out what relates to the ſhining wood. To aſſiſt 
me wherein, I meet, among my notes, the following experiment. 

put upon a large piece of wood, which was partly ſhining, and, as 
near as I could, upon one of the moſt luminous parts. of it, one of 
thoſe thermometers, that I make with a pendulous drop of water. But 
as I had formerly tried, that by laying the tip of my noſe, or finger, 
upon it, when it ſhone vividly enough, to enable me to diſcern both 
the one and the other at the time of contact, I could not perceive 
the leaſt of heat, but rather an actual coldneſs; ſo by this trial I 
could not ſatisfie my ſelf, that it did viſibly raiſe the pendulous drop, 
tho" the inſtrument were ſo tender, that by ws one finger 
near it, yet without actually touching it, twould manifeſtly be im- 
pelled up; and upon the removal of my finger, preſently deſcend again. 

And I remember, having put ſuch an inſtrument upon a ſhi- 
ning fiſh, that was pretty large, I could not thereby perceive, it 
had any degree of heat, but rather the contrary: and having ſeveral 
times taken off the glaſs, to apply it with the more advantage to ſe- 
veral parts of the luminous fiſh, I often took notice, that upon the 
removal of the glaſs into the air, the pendulous drop would manifeſt- 
ly riſe a little, and ſubſide again when the glaſs was applied to the 
fiſh. But whether this part of the experiment will hold in all tem- 
peratures of the air, I had not opportunity to try. 

1. Febr. 15. 1674. When I was about to go to bed, an amanuenſis 


upon ſome occaſion, into the larder, was * by ſomething of lu- 
minous that, notwithſtanding the darkneſs, of the place, ſhe ſaw, 
where meat had been hung up before. Upon this I preſently ſent 
for the meat into my chamber, and cauſed it to be placed in a cor- 
ner of the room, made conſiderably dark; and then plainly 
ſaw, with wonder and delight, that the joint of meat did, in di- 
vers places, ſhine like rotten wood or putrid fiſh. The chief circum- 
ſtances and phenomena, that I had opportunity to take notice of, at 
ſo inconvenient an hour, were theſe. 1 

1. But firſt I mutt obſerve, that the ſubje&, I ſpeak of, was a neck 
of veal, which had been bought of a country-butcher on the Tueſday 
preceeding. | 

2. In this one piece of meat I reckon'd diſtinctly above twenty ſeveral 
places that ſhone, tho? not all of them alike ; ſome of them doing 
it but very faintly, 


3. The 
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3. The ſize of theſe lucid parts was different; ſome of them being Nar.Hisr“ 
as big as the nail of a man's middle finger, ſome few bigger, but moſt WS 
of them leſs, Nor were their figures at all more uniform; ſome being 
inclined to round, others almoſt oyal, 'but the greateſt part of them 
very irregularly thap'd. 8 

4. The places that ſhone moſt, were ſome griſtly or ſoft parts of the 
bones, where the butcher's cleaver had paſſed: but theſe were not the 
only luminous parts; for by drawing to and fro the Medulla ſpinalis, 
we found that a part of that alſo ſhone not ill. And I perceived one 
place in a tendon, to afford ſome light; and, laſtly, three or four 
ſpots in the fleſhy parts, at a large diſtance from the bones, were plainly 
diſcovered by their own light, tho* that were fainter than in the 
parts above-mentioned. | 

5- When all theſe lucid parts were ſurveyed together, they made a 
very ſplendid ſhew: ſo that applying a printed paper to ſome of the 
more reſplendent ſpots, I could plainly read ſeveral ſucceeding letters 
of the title. 1 2 

6. The colour that accompanied the light was not in all the ſame: 
but in thoſe which ſhone livelieſt, it ſeemed to have ſuch a fine green- 
iſh blue, as | have often obſerved in the tails of glow-worms. 

7. But notwithſtanding the vividneſs of this light, I could not, by 
the touch, diſcern the leaft degree of heat in the parts whence it 
maar, and having put ſome marks on one or two of the more 

ining places, that I might know them again when brought to the light, 
| for a pretty while apply'd to them a ſealed weathereglaſs, furniſhed 
with tinged ſpirit of wine, but could not fatisfie my ſelf, that the ſhining 
parts did at all ſenſibly warm the liquor. 

8. Notwithſtanding the great number of lucid parts in this neck of 
veal, yet neither I, nor any of thoſe who were about me, could per- 
ceive the leaſt ill ſcent, whence to infer any putretaction; the meat 
being judged very freſh, well conditioned, a fit for dreſſing. 

9. The floor of the larder, where this meat was kept, is almoſt a 
ſtory lower than the level of the ſtreet, being divided from the 
kitchin but by a partition of boards, and furniſhed bat with one 
window, which is not great, and looks towards the ftreet, that lies 
northward from it. 

10. The wind, as far as we could obſerve it, was then at ſouth-weſt, 
and bluſtering. The air, by the ſeal'd thermometer, appeared hot for 
the ſeaſon. The moon was paſt its laſt quarter. The mercury in the 
barometer ſtood at 2954 inches. 

11. We cut off, with a knife, one of the luminous parts, which 
proved to be a tender bone, about the thickneſs of a half-crown 
piece, and this appeared to ſhine on both ſides, tho* not equally ; 
and that part of the bone, whence it had been cut, continued joined 

Vor. III. Z to 
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Nar. His r. to the reſt of the neck of veal, and was ſeen to ſhine; but nothing 
rear ſo vividly as the part we had taken off did before. 


12. Totry, whether I could obtain any juice, or moſt ſubſtance, from 
this, as I have ſeveral times done from the tails of glow-worms, I 
rul'd ſome of the ſofter and more lucid parts, as dextroully as I could, 
upon my hand, but did not at all perccive any luminous moiſture was 
thereby imparted. z though the fleſh ſeemed by that operation to have 
loſt ſome of its light. - | 

13. I cauſed alſo a piece of ſhining fleſh to be compreſſed betwixt two. 
pieces of glaſs ; but I did not find the light to be thereby extinguiſhed. 
14. I put a luminous piece of the veal into a 4 · vial; and pour- 
ing on it a little * of wine; after I had ſhaken them together, 
I Paid by the glaſs, and in about a quarter of an hour, or leſs, I found 
that the light was. vaniſhed. = 

15. But water would not ſo eafily quench. our ſeeming fires ; for hav- 
ing put one of them into a China cup, and almoſt” filled it with cold 
water, the light did not only appear, perhaps undiminiſhed, through 
that liquor, but above an hour after was vigorous enough not to 
be SH, though looked upon at no great diſtance: from a burning 
candle. | 

15. While theſe things were doing, I cauſed the pneumatical engine 
to be prepared in a room without fire, (that the experiment might be 
tried in a greater degree of darkneſs 3) and having conveyed one of 
the largeſt luminous pieces into a ſmall receiver, we cauſed the pump 
to be plied in the dark; and perceived, upom the gradual withdrawing 
of the air, a gradual leſſening of the light; which yet was never 
brought quite to diſappear, (as the light of rotten wood. and 
glow-worms wou'd have done) or to be ſo near vaniſhing as one 
would have expected. But by the haſty increaſe of light, that diſcloſed . 
it ſelf in the veal, - upon letting in of the air to the exhauſted ' 
receiver, it appeared more manifeſtly than before, that the decreaſe, 
$ovgh but flowly made, had been conſiderable. This trial we once 
more repeated, with like ſucceſs; which, though it convinced us, 
that the luminous matter of our included body, was more vigo- 
rous, or tenacious, than that of moſt other ſhining} bodies; yet it left. 
us ſome doubt, that the light would have been much more impair- 
ed, if not quite made to vaniſh, if the ſubject of it could have been 
kept long enough in our exhauſted receiver. 

17, It was alſo found, that a leg of the ſame veal,” had ſome ſhi- 
ning places in it; though they were but very few and faint 
in compariſon of thoſe - canſpicuous in the above - mentioned 


neck. 


18. March 16. Between four and five in the morning, I looked upon a 
elean vial, that Il had laid upon th: bed by me, after a piece of 
our luminous veal was included in; it, and found it to ſhine vi- 


wdly. I looked upon. it. again the third day, incluſively, after we — 
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firſt obſerved the meat *twas cnt off from to be luminous, and I found Nar.Hisr: 
it to ſhine in the dark as vigorouſly as ever: on the 4th day, its ligt. 


was allo conſpicuous; ſo that I was able, in a dark corner of the 
room, to ſhew it even in the day time to three or four very ingenious 
phyſicians. But before the night following, the light began to decay, 
and the offenſive ſmell to grow ſomewhat ftrong ; which ſeems to 
argue, that the diſpoſition, upon whoſe account our veal was luminous, 
may very well conſiſt, both with its being, and not being in a ſtate of 
putrefaction, and conſequently is not likely to be derived merely from 
the one or the other. The 5th day, in the morning, looking upon it 
before the curtains were opened, it ſeemed to ſhine better than it had 
done the day preceding. The ſame night alſo it was manifeſt enough, 
though not vivid, in the dark. When I awaked, the 6th day in the 
morning, after the ſun was riſen, I could within the curtains perceive 
a glimmering light; but the 7th day, I could not, late at night, diſ- 
cern any light at all. 

19. I ſhall only add one obſervation more, which may poſſibly 
take our thoughts from attempting to deduce the ſhining of our 
veal from the peculiar nouriſhment, conſtitution, or properties of 
that individual calf, whoſe fleſh it was. For, having ſeveral 
nights ſent purpoſely into the larder, to obſerve, whether any 
veal, fince brought thither, or any other meat, did afford any light, 
a negative anſwer was always brought me; except at one 
time, which happened to be within, leſs than 48 hours of that 
wherein the luminouſneſs of the veal had been firſt taken notice of; 
for at this time there was in the ſame larder, a — 272 light ſeen 
in a pullet, that hung up there; which having cauſed to be brought 
up in a darkened part of my chamber in the night time, I perceived 
four or five luminous places, that were not indeed near ſo large as thoſe 
of the veal, but were little leſs vivid than they. All of theſe, I took 
notice, were either upon or near the rump ; and that which appear 
moſt like a ſpark of fire, ſhone at the very top of that part. Yet was 
not this fowl putrefied, nor at all ill-ſcented, but ſo freſh, that the 
next day 1 found it very good * And thus much for natural * 4 

* ; Prort << 


* The mercurial phoſphorus is a late 
diſcovery; and has been laboriouſly treat- 


— medium for thoſe motions to be 
ed of by M. Berneulli, who ſeems to claim 


rm'd in, are requiſite to the production 
of this light {gt + a much leſs rarified 


the honour, if not of the invention, yet 
of having reduced the phenomena to 
rules, and ſettled the doctrine thereof. 
The late Mr. Hauksbee, alſo, has made 
many experiments relating to this matter; 
whence it appears, that light is producible 
from quick- ſilver, by palling common air 
thro' the body of it, after the glaſs re- 
ceiver is well exhauſted ; that a peculiar 


figure, and motion of parts, and a pro- 


medium than a vacuum, is ſufficient for 
the exhibition of this phenomena; — 
that light is producible by the agitation o 
mercury in the open air, tho this be 
very different from that produced in u- 
exo, or a highly rarified medium; the 
luminous parts in the former caſe bemg 
diſtin& and ſeparate, but united into a 


continued body in the other, But per- 
hops 
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phone | we ſhall next proceed to conſider the artificial kind; 
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haps, the phenomenon is, in ſome degree,. 


owing to the friction of the glaſs ; for this 
being briskly rubbed with a dry body, 
will afford a light in a dark place. See 
Hauksbee's Phyſico Mechan. Experiments, p. 
6—20, and p. 45—52. 

It appears alſo from other experiments 
of the ſame curious perſon, that light ac- 
companied with hear, is producible in 
vacuo, by the friction of amber upon 
woollen. And M. Bernoulli informs us, 
that the attrition of a diamond may pro- 
duce a light as vivid and ſtrong, as that of a 


glowingcoal briskly agitated with bellows.. 
Po not, ſays Sir I/. Newton, all fixed 


* bodies, when heated beyond a certain 
© degree, emir light and ſhine ; and is 
* not this emiſſion performed by the 
« vibrating motion of their parts? And 
% do not all bodies which abound in 
© terreſtrial parts, 


% s thoſe parts. are ſufficiently . agita- 
© ted; whether that agitation be: made 
©. by heat, or by friction, or percuſſion, 
or putrefaction, or by any violent mo- 
* tion, or any other cauſe? As for in- 
©. ſtance, ſea-water in à raging 
4% quick-{ilver agitated” in. vacue; the 
pack of a cat, or the neck of a horſe, 
* obliquely ſtruck, or rubbed in a dark 


« place ; wood, fleſh, and fiſh, while they 
putreſie ; vapours ariſing from putrefied 
«. waters, uſually call'd 1gnes farui ; ſtacks. 


« of moiſt hay, or corn growing hot by fer- 
mentation ; glow-worms, or the eyes 
of ſome animals by vital motions ; the 


<. vulgar phoſphorus agitated by the at- 


and eſpecially. in 
* ſulphureous ones, emit light as often 


ſtorm ; 


1 triton of any body, or by the acid 
particles of the air; amber, and ſome 
diamonds, by ſtriking, preſſing, or 
rubbing them; ſcrapings of ſteel ſtruck 
off with a flint; iron hammer'd very 
nimbly, till it become ſo hot, as to 
kindle ſulphur thrown upon it; the 
axle-trees of chariots taking fire by 
the rapid rotation of the wheels; and 
ſome liquors mixed with one another, 
whoſe particles come together with 
an impetus. So alſo a globe of glaſs 
about 8 or. 10 inches in diameter, 
being put into a frame, where it may 
be ſwiftly turn d round its axis, will, 
in turning, ſhine where it rubs a- 
gainſt the palm of one's hand apply'd 
to it: and if, at the ſame time, a 
piece of white paper, ar white cloth, 
or the end of one's finger, be held at 
the diſtance of about a quarter, oc 
half an inch, from that part of the 
glaſs where it is moſt in motion ; the 
% electric vapour, which is excited by 
„ the friction of the glaſs againſt the 
„ hand, will, by daſhing againſt the 
8 faber cloth, or finger, be put into 
4 ſuch an agitation, as to emit light, 

and make the paper, cloth, or finger, 
ky appear Jucid, like a. glow-worm; and 
„ in 3 out of the glaſs, will ſome- 
4 times puſh againſt the finger, ſo as to 
% be. felt. And the ſame things have 

been found, by rubbing a long and 
Y large cylinder of glaſs, or amber, with 
„ 2 Paper held in one's hand, and con- 
'rinuing the friction till the glaſs grew 


e warm.” Newton, Optic: p. 314—3 16. 
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as. far as I have hitherto obſerv'd, thoſe factitious ſhining bodies, #inds & 


I Here propoſe to ſpeak only of the artificial phoſphori &. And, The ſever 


that paſs under the name of phoſphori, may be reduced to two Fele 


principal kinds; one of which may be ſubdivided into two or three. 
The firſt of theſe conſiſts of ſuch bodies, as ſhine, for ſome time, in the 
dark, only a'ter being expos'd to the rays of the ſun, or of a vigorous 
flame; of this kind is the Bolonian ſtone, skilfully prepared, and the 
Phoſphorus hermeticus of Balduinus; which proved there ore very welcome 
to the curious, becauſe the Bolonian ſtone was for ſome years before 
grown exceeding ſcarce, even in Italy. And this, an ingenious traveller, 
then lately come out of thoſe parts, imputed to the death of the 
perſon who uſed to prepare the ſtone, at Belognia ;. without having left 
a ſuſticient account or his way of making it lucid. And the phoſ- 
phorus of Balduinu, which, or the like, may be made both of chalk, 
and another. ſubſtance, ſeem'd to me, when the preparation ſucceeded 
beſt, to catch the external light far more readily than the Bolonian 
ſtone. For I have had o: it, that, when freſh made, wou'd, within 
about half a minute, be manifeſtly excited, and as it were kindled; 
ſo that being preſently removed into a dark place, it wou'd retain 
a. very ſenſible light, tho' the external luminary whereto it had been 
expoſed, were but the flame of a canile. 

But as theſe phoſphori cou'd very hardly be preſerv'd for any long 
time, ſo ſome of them in a ew months, and: others in. a few weeks, 
wou'd appear crack'd, and loſe their faculty of being excited by the 
beams of light; whilſt the Bolonian ſtone, skil ully prepared, wou'd 


* © Phoſphori in general; ſays M. Le- external force will ſtrike it out, and 
« mery, may be looked upon as a kind of | © give it a luminous form.” French Mei 
& ſponges, full of luminous matter, which moire A. 1709. p. 542. 

*. they, contain ſo looſely, that a ſmall, 


retain 
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187. retain this faculty much longer. For I had a ſmall piece of it, which, 
tho' kept negligently, in an ordinary wooden box, preſery'd its virtue 


3 


for ſeveral years. 

But beſides this firſt kind of phoſphorus, which, to be able to ſhine, 
muſt have its faculty excited by the beams of the ſun, or of ſome 
other actually ſhining body; there is another ſort which needs no ſuch 
. aſſiſtance, vet continues to ſhine far longer than the Bolonian ſtone, 
ot the phoſphorus of Balduinus. This by ſome has been called a noctiluca, 
but more properly a ſelf-ſhining or luminous ſubſtance ; and of this Mr, 
'Krafft, a German chy miſt, ſhew'd his majeſty two ſorts or degrees. To the 
firſt whereof, I gave the name of conſiſtent, or gummous noctiluca; 
this ſubſtance being at leaſt as yielding as bees-wax in ſummer, and its 
texture not very unlike that of cherry-tree gum. And on account of its 
uninterrupted action, tis term'd by ſome in Germany, the conſtant nocti- 
luca, which title it deſerves; ſince this phoſphorus is by far the nobleſt 
we have yet ſeen. For tho' there were not much of it, and tho' kept by 
it ſelf, in a little vial well ſtopped, it would, without being externally ex- 
cited, inceſſantly ſhine, as he affirmed, both day and night; yet the light 
it afforded, ſeemed but little, if at all more vivid than have ſometimes 
obſerved in the liquor of glow-worms, and other natural phoſphori. 

Beſides this gummous noctiluca, Mr. Krafft had a liquid one, that, 
perhaps, was made only by diſſolving the former in ſome convenient 
liquor, tho' the lucidneſs of this was not permanent like that of the 
other; but within no very long time, eſpecially when *twas divided in- 
to ſmaller portions, and left expoſed to the air, wou'd expire or vartiſh. 

And beſides the gummous, and the liquid noctiluca, hitherto mentioned, 
we may add a third kind that we our ſelves lately prepared, which 
ſeems to be of a ſomewhat. different nature from them both; for ours 
wou'd not ſhine of it ſelf, like the conſtant noctiluca, nor yet after the 
manner of the liquid noQiluca ; but the bare contact of the air, with- 
out any external rays or heat, would therein, immediately produce a 
light, that might eaſily be made durable in a well-ſtopped veſſel; and, 
which 1s conſiderable, the ſhining ſubſtance was not the body of the 
liquor included in the vial, but an exhalation or effluvium, mix'd with 
the admitted air; for both which reaſons I gave it the name of the 
aerial noctiluca. | 

Theſe are the ſeveral phoſphori that I have yet ſeen ; but future in- 
duſtry may diſcover ſome new kinds or variations of ſelf-thining ſub- 
ſtances, which will deſerve new names ; and among them, perhaps, that 
of ſolid noctiluca's. 

After Mr. ang had ſhewn me both his liquid and conſiſtent phoſpho- 
rus; being, by the phenomena I then obſerved, made certain, that there 
is really ſuch a factitious body to be made, as wou'd ſhine in the dark, 
without having been before illumined by any lucid ſubſtance, and with- 
out being hot as to ſenſe ; I conſidered in what way it might be 
moſt probable to produce, by art, ſuch a ſhining ſubſtance. Mr, 
Xrafft, indeed, gave me in return of a ſecret I communicated to him, 

| a re- 
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à remote hint of the principal matter of his phoſphori, by faying it NarHisr. 


was ſomewhat that belong'd to the body of mau. | 
But I made many fruitleſs attempts, with many unlucky accidents, 
before I cou'd bring the thing to bear; till, at length, being confident 


upon the nature of the thing, I would not believe the skilful labourer- 


when he told me, with concern, that what I expected was not pro- 
duced ; but going my ſelf to the laboratory, I quickly found, that by 


the help of the air, or ſome agitation of what had paſs'd into the- 
receiver, I cou'd, in a dark place, tho? it was then day, perceive ſome. 


glimmerings of light. | 
But this tedious purſuit only gave me a liquid phoſphorus, not ſuch 
a ſolid one as that of Mr. Arafft ; and 1 was willing to think, that this 


defect might be imputed to the cracking of the retort, before the ope- 
ration was quite finiſhed. However, I have, by this means, found a 
ſubſtance that needs nothing but the air to kindle it, and that in a a 


moment, * 
The uſes that may be made of a noctiluca, eſpecially - of the 


a>. a. 


The uſes of 


conſiſtent kind, are not, in probability, to be all of them eaſily -fore- phoſpheri. 


ſeen, But if the lucid virtue of the conſtant noctiluca cou'd be conſi- 
derably invigorated, it might prevent a great deal of danger to which 


thips are expoſed, by the neeeſſity men often have to come into the 
gun-room, with common flames, to take out powder. And, perhaps, 


our light may be of ufe to thoſe who dive in deep waters; and 


might very - fafely. and convenientiy be let down into the fea, tor . 
what depth one pleaſes, and kept there for — — to draw to- - 

re or candle; as is 
prattiſed in ſeveral parts of Scotlund and Ae land, by the fiſhermen -f. The 
ſelf-ſhining ſubſtance, which is our aerial noctiluca, affords. a light, 
that was able, when T wak'd in the night, to ſhew -me diſtinct- 
ly the bigneſs and ſhape of ſome joints of my fingers, and diſcoverd 
it ſelf in the form of a capital letter, cut out of a piece of black 


gether the. fiſh, that will reſort to the light of a 


paper, paſted upon the vial ; ſo that it may, probably, ſuffice to ſhew 


the hour, of the night, when one wakes, if it be placed, inſtead of a 
lamp or candle, behind an index, where the figures employed to mark 
the hours, are cut out. It may alſo ſerve to make a guide .knowable - 


at a diſtance, in tempeſtuous winds, great ſhowers, and the dark- 


eſt nights. Probably; alſo, ſo ſubtile and noble a ſubſtance may have 
great medicinal virtues. And tho” our noctiluca had none of theſe, yet 


From Mr. Hanbrbees experiments, | ſeems much better eontrived. This phoſ- 
phorus is only a proper quantity of well 

pears, that its light is improved, or made purified mercury, incloſed. in a very clean 

glaſs-veſſel, thoroughly exhauſted of air; 


or the taking off the preſſure of the armoſ-| for ſuch a veſſel being barely ſhook, will -+ 
phere. See Hauksbee's Experim. p. 122— 1 1. afford a very conſiderable light in the dark, 


made with the phoſphorus of urine, it a 


more diſtin&, by the rarifaction of the air ;. 


+ For theſe and the like purpoſes without the leaſt danger of fire. 


Fernoul"'s; perperua), portable phoſphorus. | it 
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it may be highly valuable, if it ſhall be found conducive to diſcover 


the nature of light. > 
But to come to what I here chiefly intend, the obſervations we made 


upon ournottiluca. | 
t. The veſſels not holding entire to the laſt, we had more diffi- 


culty than we expected, to get out the ſhining matter ; and were obliged 
to fave as much as we cou'd of it, by 1mall parcels, in diſtinct vials, 
whereof, tho” the firſt was judged to contain the moſt vigorous portion 
of the ſhining liquor, yet 1 thought fir to make my trials, with the 
noctiluca, ſaved in the ſecond; ſetting aſide ſome more faint and 
aqueous liquor, that we. afterwards ſaved in a third vial; with a 
a thicker matter that remained upon a paper, when 1cme ot the liquor 
had been put into it to be filter d; and this paper we kept in a fourth 
glaſs, which, tho? wide-mouthed, was carefully ſtopp'd. 

2. The ſecond vial was capable of holding about two ounces of wa- 


ter; but it contained not above one ſpoonful of our ſhining liquor; 


which by day-light appeared muddy, and of a greyith colour; ſome- 
what like common water render d opake, by a quantity of wood-aſhes 
well mixed with it. When no light appeared in the glaſs, we obſerv'd 
all the cavity that reached from the * to the neck, to be tranſpa- 
rent; as if there were nothing but a ſpoonful of dirty water at the 
bottom of it. But when tlie liquor was made to ſhine vividly, all the 
cavity of the glaſs unpoſſeſs'd by the liquor appeared, in an external 
light, to be full of fumes; which, being, in the containing vial, 
removed into a dark place, appeared lucid ; and ſometimes like a flame 
that ſeemed to be reverberated; and to be made, as it were, to 
circulate by the cloſe ſtopp'd neck, and the ſides of the vial. And 
the appearance of whitiſh fumes, when the glaſs was look'd upon in 
an external light, was 1o uſual a concomitant of its fitneſs to ſhine 
in the dark, that upon viewing the vial by day-light, I cou'd readily 
tell, by the preſence or abſence of that miſt, whether the matter wou'd, 
in a dark place, appear luminous or not? 

3. When this liquor had been kept for an hour or two, in ſome 
dark, quiet place, or even in the pocket; if in a darkned room, my 
eyes were caſt toward the place where the vial was held, I cou'd not 
perceive it to afford any light at all; and tho” the liquor were ſtrongly 
ſhook, yet I cou'd not diſcern, that this motion alone was able to bring 
it, or its vapours, to be maniteſtly lucid, But as ſoon as I unſtopp'd 
the vial in the dark, there began to appear a light, or flame, in the 
cavity of it. Whatever be the nature and ſubject of this light, 
it appeared to have*a great dependance on the freſh air: for, (1.) I 
never obſerved it, either in the liquor, or upon the ſurface thereo*; but 
{till the ſhining began at the upper part, which was firſt touched by 
the outward air, and made a progrels quick indeed, tho” not ſo inſtan- 
2 but the eye cou'd follow it from the top to the bottom of 
the vial. | 


(2.) The 
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(2.):The contact of the air ſeemed neceſſary to the propagation, as Nart.Hisr. 
well as the production of this flame or light; tor if having ſhaken tgl. 


vial, that the liquor might either wet the ſtopple, or communicate ſome- 
thing to it, Iwarily bent the cork, ſo that only a few particles of the 
outward air cou'd inſinuate themſelves between the ſtopple and the 
neck of the glaſs; there would appear on the ſides, and, perhaps, bo- 
-neath the cork, little flames, as it were; which yet, tho' very vivid, 
were not able to propagate themſelves downwards; but when the 
cork was quite removed, and acceſs thereby allowed to a greater quan- 
tity of air, the flame, or light, preſently diffuſed itſelf thro' the whole 
cavity of the vial, and reached as low as the ſurface of the liquor. 
(3.) Tho? often the light ſeemed more vivid near the ſurſace of the 
liquor than elſewhere, yet when by ſtopping the vial again, preſently 
after I had open'd it, I endeavoured to deſtroy the flame, or light ; 
I generally obſerved, that when it was ready to vanith, it began to 
diſappear firft at the bottom of the vial, and ſeemed to ſhrink more 
and-more, as it were upwards, till it expired at the neck. (4.) But, 
on the other ſide, when I kept it unſtopp'd for two or three minutes, 
tho' I afterwards ſtopp'd the vial very cloſe ; the air, that had more 
leiſure than ordinary to inſinuate it ſelf, wou'd fo. cheriſh the flame, 
that the light wou'd continue ſometimes for an hour or two, and once 
or twice it laſted no leſs than three hours. Laſtly ; it ſeemed that ſome 
elaſtic particles of the included air, or ſome- ſubſtance that concurr'd 
to maintain the flame, was waſted or depraved, and weaken'd by being 
pent up in the vial with the effluvia of the liquor; ſince when the vial 
had been kept ſtopp'd for a competent time, and its cavity appeared 
tranſparent in the outward light, if I cautiouſly took out the ſtopple, 
the external air ſeemed manifeſtly to ruſh in, as if the ſpringyneſs of 
the internal had been notably weaken'd by the operation of the flame 
upon the matter with which it was kept impriſoned. And altho' in the 
vial, moderately ſhaken, when the light was quite vaniſhed, I cow'd not 
make the liquor begin to ſhine z yet when by unſtopping it a little, the 
flame was kindled in the cavity of the glaſs; then by ſhaking it again, 
tho? more faintly than before, the light ſeemed to be maniteſtly in- 
creaſed. 

4. If I laid a little of our liquor, when it was in its dark ſtate, 
upon my hand, or on the {topple of the vial, it wow'd often remain 
there, without diſcloſing any glimpſe: of light; but if I rubb'd it with 
my finger, it wou'd ſhine more vividly than it uſed to do, at beſt, in 
the vial, when the neck of it was ſtopp'd; and this vivid light, whilft 
continued to rub the matter, ſeemed, from time to time, to flame and 
flaſh ; and not only ſmelt offenſive, but viſibly ſent up a large ſmoke, 
as if it had been ſome common, culinary flame; and when, upon 
ceaſing to rub the liquor, it had ceaſed to ſhine for a pretty while; yet 
when I rubb'd it again, it wou'd again appear luminous. But by little 
and little the lucid virtue decay'd, till 'twas in vain to rub any more. 
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5. The light of our liquor, when excited, ſeemed, for degree, much 
like that obſerved in ſome ſpecies of rotten wood, tho” not the moſt 
vivid ſort; and when ſurrounded with bodies of. a black colour, the 


reflection of it from them, was little or none. But very, white. bodies 


held contiguous to it, were manifeſtly illumined by it; eſpecially if 
the eye, having been long kept in the dark, was made more ſuſcept- 
ible of the fainter impreſſions of light; ſo that waking before break 
of day, and incloſing both the glaſs and my head between the bed. 
clothes, the light ſeemed to be very conſiderable, and illumined the com- 
pals of a foot or more in diameter; and, probably, wou'd have ditfus'd 
it ſelf further, if it had not been bounded by the ſheets ; whole white- 
neſs made the reflection of the light from them appear very prettily, 
And, by the help of this light, I cou'd eaſily perceive my fingers, 
and a ring I wore; tho" Tcou'd:not_ diſtinguiſh the colouis of a reddiſh. 
diamond, and two emeralds, that were ſet in it. With: regard to the 
light within, the included flame of our vial was opake+; for both at. 
ſome other times, and when I made the laſt obſervation, Ecou'd not 
at all perceive my. finger, when the ſhining ſubſtance was interpoſed. 
betwixt it and my eye. But, in reference to the external light, the 
flame, or ſhining matter, was tranſparent ; for even in a very faint 
light, by which, I think, I could ſcarce have read an ordinary. print; 
if I. held our luminous vial between the window and my eye, I could 
very plainly. ſee my finger on the further fide of the glaſs; tho' if 
my eye were placed between that and the light, the tranſparency 
would appear ſomewhat leſſen d; becauſe the cavity. ſeemed fill'd 
with a kind of whitiſh miſt, The like tranſparency, and- whitiſh 
fumes, obſervable in the ſame luminous ſteams or flame, when the 
vial was look'd on againſt and from the light, I found, if inſtead of 
thaday-light, I employed that of a candle. 

6. Having the opportunity of a convenient place, and a fair day, 
ſet : the vial, about noon, in a window, opened towards the ſouth, and 
left it there expos'd to the ſun-beams for a conſiderable time; to try, 
whether they would, upon account of their agitation, or ſome ima- 
ginable affinity of nature, kindle or excite the liquor, or its effluvia. 
But I- could not perceive that-the ſun-beams had ſach an operation ; 
nor could I perceive any whitiſh, or miſt-like fumes, in the cavity of 
= glaſs; nor any. light in the vial, placed in the darkeſt corner of 

eroom. 

7. Acid and alkaline ſpirits, being reckoned the moſt ſubtile and 


operative ſubſtances, obtainable from mixed bodies by diſtillation; L 


thought it worth while to try by the taſt, whether our ſhining 1iquor 


abounded with particles of either of thoſe kinds? I did not, how- 


ever, find, that the liquor I put upon my tongue, was, in the leaſt, 


acid; nor that it was ſenſibly. alkaline, as the ſalts and ſpirits afforded- 
by: hartſhorn, blood, &. but it ſeemed: to have an odd; empyreuma- 
deal taſt, almoſt: like the: ſpirit: of erude tartar; its ſme ll. W 
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that of ſome empyreumatical oil, with a ſcent ſomewhat like Nar. Hisv. 
fale urine, I likewiſe, for further trial, put a little of our liquor, 


to ſome drops of blue ſyrup of violets; but the mixture was not 
thereby turn'd green, which it wou'd have been by a quarter ſo much 
ſpirit of hartſhorn, of blood, or of ſome other ſpirit abounding with 
{alt of an urinous nature. 

8. Some other trials | made, with very ſmall quantities of our 
liquor; bur theſe no more than the former ſhewed it to belong 
manifeſtly to the tribe of acids; or to that of alkalies ** Sometimes 
when I ſhook the vial, ſo that the whole body, even to the bottom 
of the liquor, was ſpread all over the inſide of the glaſs; I could 
obſerve, that in many places, ſeveral little grains, or corpuſcles, be- 
longing to the opake matter, that concurr'd to compoſe the liquor, 
ſtuck here and there to the infide of the vial; and that theſe bein 
of a conſiſtent, not a fluid nature, and therefore, probably, more denſe 
than the thinner parts of the phoſphorus, ſhone very prettily and di- 
ſtinctly, almoſt like extremely little ſtars, or rather, radiant ſparks 
of fire, whoſe light was brisk enough to- be diſtinctiy viſible, not- 
withſtanding that of the flame was contiguous to them, and filled 
the cavity of the vial. And theſe ſhining cor puſcles uſually continued 
peculiarly vivid, as long as I thought fit to Took on them. 

9. Being deſirous to try, what water would do towards quenching our 
ſhining liquor, I thought fit to make the experiment, when time and 
many trials had much impaired its vigour. And, accordingly, having in 
a dark place unſtopp'd the vial, and wetted the tip of my finger with 
the included liquor, I could not perceive that it then gave any ſen- 
ſible light; wherefore, having briskly rubb'd the moiſten'd finger 
againſt my other hand for a few moments, both the rubb'd part of my 
hand, and my finger, appear'd adorned, each of them, with a flame; 
and tho' upon dipping my finger in water, the flame was, as it were, 
extinguiſhed, ſince the light preſently vaniſhed; yet having taken 
it out again, and rubb'd it, without previouſly drying it upon 
the other hand, as I had done before, the light quiokly appeared 
again. | 

10. Having one night opened the vial, I quickly ſtopp'd it again, 
and put it in my pocket til}1 went to ſleep ; and then laying it by me 
in the bed; when the candles were carried out of the room, I per- 
ceived the light, whoſe duration I did not expect would exceed one 
hour, to continue ſtill vivid; then ſhaking the glaſs a little before I 
compoſed my ſelf to fleep, I laid it by till I waked in the morning; 
when looking upon it again, it appeared to ſhine more vigorouſly than 
it had done at firſt: and from the time I open'd it, over-night, = 

| Aa2 e 


* The phoſphorus of urine, when anz- | mer whereof is not nt all inflammabſe, 
lyz'd, yields a very acid liquor, and a | and the latter will ſcarce burn. See Me- 
terreſtrial, un&uous ſubſtance; the for- | moir. de H Arad. R. A. 1706. p. 3 50. 
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Nat Hisr, the laſt time I had occaſion to look upon it, the next morning, it liad 


— 


continued ſhining for 12 hours; to which, whether the extraordinary 


warmth obſerved that particular night, had contributed any thing, 


I dare not determine; but ſhall rather add, that tho the phenomenon 
happen'd very rarely, yet this was not the only t me I obſerved 
it; for once more it occurr'd to me, and then the light continued 
about fifteen. hours, that I took notice of; how much longer it 
might have laſted, I was hindered from obſerving. But this circum. 
ſtance ſeem'd conſiderable, that the long duration of our unburning 
flame happen'd after the reſt of the trials and obſervations had been 
made; when by them the vigour of the ſhining matter might reaſonably 
be expetted to have been very much impair'd.. 

11. But after the foregoing obſervations had been made with our 
ſecond vial ; coming one night. to open it, in order to ſhew the phe- 
nomenon to a friend, I found no light at all appear, tho' I ſhook the 
contained liquor, and kept the vial for a pretty while unſtopp'd; till 
having taken out ſome drops of the liquor, and rubb'd them upon my 


| Hand, they afforded ſo vivid a-light, or flame, as ſatisfied him of the pol. 


Phenomena- 
efanot her par- 
cel of the ae- 
rial noctiluca. 


ſibility of a true noctiluca. And ſince that time I have not found the 
vial to afford any light, barely upon its being unſtopp'd ; ſo that ei- 
ther ſome bodies unskilful curioſity has, unknown to me, {poil'd the 
liquor; or. elſe ſo little a quantity as I had at firſt, is by the many 
and various trials I made with it, diſpirited and. exhauſted. . 

12. But as the air may concur to the ſhining of our noctiluca, by ex- 
citing a certain kind of brisk motion in the parts of it; I thought fit 
to try whether, tho I had found the bare ſhaking of the vial to be 
ineffectual, yet an actual heat, whereby the parts muſt be more vehe- 
mently and variouſly agitated, might not enable the air to do what 
otherwiſe it cou'd not perform: I therefore held our. vial near the 
fire till it grew conſiderably warm ; and then by ſhaking it a little, and 
unſtopping it in a dark place, I perceiv'd the exhalations that pol. 
ſeſs'd its cavity to ſhine as formerly, but their light was very momen- 
tary ;-and tho” afterwards it ſometimes appeared, it was not vivid, nor 
laſted for a minute, or perhaps half ſo long; tho” it ſeem'd that 
when freſh air was then allow'd acceſs, its duration was thereby ſome- 
what lengthen'd. 

I now proceed to our other vials. 

A ſmall portion of 1iquor, not much exceeding a ſpoonful, that was tlie 
firſt 1 ſaved, being put into a long and ſomewhat ſlender cylindrica! 
vial of cryſtalline glaſs, afforded us the enſuing phenomena. 

Soon after the muddy liquor was poured into the vial, it appeared 
vigorouſly luminous, and continued to ſhine for ten hours, that I took 
notice of. . 

And preſuming the ſhining matter was not ſo much the liquor it ſelf, as 
an aggregate of ſuch effluvia of it, as affected and excited by the air, 
wou'd become lucid; I thought. fit to. take particular notice how the 
. wou d. work. upon the: exhalations of this more: vigorous * 
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And accordingly having fully opened the vial, tho? I very ſoon after Nr. Hisr⸗ 


ſtopp'd it again, I oblerv'd a great commotion to be made in the 

cavity of the glaſs unpoſſeſs'd by the liquor; for the new lucid exha- 

lations ſeemed to have a brisk, and almoſt circular motion along the 

fides of the glaſs, and to make, as it were, a little whirlwind, that 

impetuouſly carried it round; and this renew'd rotation was not only 
manifeſt, but laſted much longer than one wou'd have expected; 10 

great a commotion did the air ſeem to have produced in the effluvia, 

and perhaps in the neighbouring parts of the liquor it ſelf. Upon the 

ceaſing of this unuſual motion, the light did not ceaſe; tho' 1 obler-- 
ved not how long *twould have laſted. 

14. Having heedfully taken out the ſtopple of our vial, in our dark 
place, after it had, for a long time, ceaſed from ſhining ; 1 obſerv'd the 
external air to ruſh into the cavity of the glaſs with noiſe, and ſo 
ſwiftly, that it did, I confeſs, ſurprize me; as if the preceeding flame, 
tho* not ſenſibly hot, had, after the manner of culinary flames, conſi- 
derably weaken'd the ſpring of the included air; and ſo, diſabled it to 
reſiſt the whole preſſure of this external air; when, by the removal of 
the ſtopple, it was expoſed thereto. But ſometimes, when no ſuch 
eruption of the air had, in a long time, preceeded, I have obſerved 
rotations of lucid matter in the cavity of the vial ; which therefore 
ſeem to proceed from ſome other cauſe; tho this, whatever it be, 
produced but ſuch a rotation as was leſs general, leſs brisk, and leſs laſting. 

15. Whilſt our liquor was yet freſh and vigorous, I dip'd my finger in 
it, and therewith moiſtened ſeveral parts of my hands, and thoſe of o- 
thers ; upon which we obſerved, that the places touch'd, eſpecially if they 
were a little rubb'd, ſhone very vividly, as if actual flames (but not of 
a blue colour, like that of common ſulphur, or of ſpirit of wine) were 
burning on them. And theſe flames were not at all uniform in their 
manier-of burning; for they often ſeem'd to tremble much, and ſome- 
times, as 'twere, to blaze out with ſudden flaſhes, that were not laſt- 
ing. And tho” it might ſeem ſtrange, that ſo ſmall a quantity of mat- 
ter, as adhered to this or that part of the hand, ſhou'd afford ſo du- 
rable a flame; yet if that part were rubb'd againft the ſame perſon's 
other hand, or the skin or linen of a. by-ſtander, the part new touch'd 
wou'd ſhine as the other continued to do: and tho' theſe flames were 
remarkable for their vividneſs, yet they long continued to afford the 
company a very pleaſing ſpectacle. And, notwithſtanding the darkneſs of 
the room, it was manifeſt, that they emitted great plenty of a whitiſh 
ſmoak, which, or ſome other effluvia from the ſame matter, imbued 
the neighbouring air with a rank and offenſive ſmell. The colour of 
theſe ſeeming flames was not like the phoſphorus of Balduinus, when 
*tis very well prepared, and has been expoſed to a vigorous light, red, 
almoſt like well kindled charcoal; but yellow, like that of the middle part 


of the flame of a candle. And notwithſtanding: the blaze and ſmoak, 


that accompanied theſe flames, we could: not perceive in them any ſen- 
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Nart.Hisrt. ſible heat; nor did they at all ſinge the fine linen of the ladies pre- 
ww" > ſent, whereon ſome of them ſeem'd to burn; ſo that if we admit a 


flammg vitalis in the heart, this unburning and harmleſs flame may ſup- 
ply us with a far better illuſtration thereof, than the ſcorching flame 
of ſpirit of wine, that is Kill commonly employ'd for an example 


of it, 


16. When with my finger dipp'd in this liquor, I drew ſhort lines 
upon linen, there was left a ſhining tract upon that part over which 
my finger paſſed ; yet having found it too thick, or too faintly lucid, 
to be employed like ink in an ordinary pen, I tried whether I cou'd 
draw lucid letters with a pencil, which, for that purpoſe, I dipp'd 
in our liquor; but was ſurprized to find, that the characters I drew 
did not at all ſhine in the dark, Suſpetting, however, that the pencil 
might have retained, among the hairs it conſiſted of, the more tenaci- 
ous and vigorous parts of the matter it had imbibed, and left only the 
more aqueous and ſtrengthleſs parts upon the paper; I took the pencil 
in one hand, and with the other compreſſed and wreath'd a little the 
bruſhy part of it, to excite the matter, that, probably, was lodged 
there. By which means, that part of the pencil was brought to look 
as if it were all of a light-fire, and ſeem'd to burn like a ſmall wax- 
taper ; but with a more blazing and pleaſant flame, which, ſometimes, 
ſhooting downwards, and playing about the hairs of the pencil, appear'd 
like the lambent flame deſcrib'd in Vigil. But this delighttul phenomenon 
decay'd by degrees, till no more light was ſeen; after which, never- 
theleſs, the flame would, of it ſelf, break out as if it came from the 
internal parts of the pencil, ſhine for a pretty while, and then ſeem 
quite to expire; yet ſtill it would, on a ſudden, diſclole it ſelf again; 
and when it had continued a while in a tremulous motion, die again to 
all appearance. And tho' this lambent flame did not, that I perceived, 
burn or ſinge the flender hairs, among which it ſeem'd to blaze; yet 
it always manifeſtly emitted as much ſmoak as a common burning ta- 
per of that bigneſs wou'd have done. This viciflitude of extinction 
and re- appearance of light laſted till I was weary of obſerving it; and 
then having again, with my fingers, compreſs'd and ſtrongly twiſted the 
hairs of the pencil, I made them, as formerly, afford a conſiderable 
light, which I thought was in the action, accompanied with a very 
ſenſible, but momentary heat. But notwithſtanding this heat, "twas in 
vain that I tried, by compreſſing the pencil firſt, and then rubbing it 
upon gun-powder, well dried and heated, to fire the powder, This 1 
fail'd in doing, likewiſe, when I made the trial with circumſtances ſome- 
what more likely to render it ſucceſsful. And indeed Mr. Kraft, when 
he kindled gun-powder at my lodging, was obliged to uſe his conſi- 
ſtent and conſtant no&iJuca, and to have the gun-powder prepared, by 
being made ſo hot, that *twas almoſt ready to take fire of it ſelf. Bu-! 
muſt not omit what happened to my aſſiſtant, when the diſtillation of 


our lucid matter had been freſh made; for he having taken up ſome 
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of the thicker ſubſtance with a knife, to put it into a vial, and Nax. Hisr- 
finding, that ſome of it, afterwards, ſtuck to the blade, he haſtily WL WOw | 


wiped it off with his apron, but was much ſurpriz'd'to feel a ſmart heat 
enſue; and preſently looking upon that part of the apron, where it 
had been produc'd, perceiv'd in it two large holes, which both he aud 
L concluded to be produc'd by burning; whence I judg'd it very pro- 
bable, that the thicker and unctuous part of our lucid matter had a 
great diſpoſition to admit a very brisk agitation; fince by an almoſt 
momentary, and not very vehement motion, it was put into an agi- 
tation, that made it capable of burning new. callicoe, whereof the - 
apron was made. | . 
17. Having employed ſome of the water that was taken out of a 
receiver, after it had there been impregnated with the lucid matter; 
thought fit to try, whether this water, wherein, probably, the ſaline- 
particles of our fubjett might be more copiouſly diſſolved, or more 
active, would not diſcover ſomewhat of a volatile alkali. l, therefore, 
dropped: a little of it upon. fome ſyrup of violets, laid on a piece of 
paper, and found it change the colour of the ſyrup from blue to 
green; which yet it did more faintly than the volatile alkalies, even 
when they. are phlegmatic. This liquor likewiſe made ſome conflict 
with ſpirit of falt; by which I was induced. to think, that a volatile 
alkali, not an acid falt, or ſpirit, was. the predominant, if not the 
only ſalt contained in this liquor; 
18. I took a vial, containing ſome Juciferous matter, that was nor 
apt to ſhin? long at a time; and being well ſtopp'd, I kept it till the 
flame, or light within it, expired; then having placed the glaſs in a 
receiver on our pneumatic engine, we pumped out the air, and after- 
wards pull'd out the cork in a dark place; whereupon there preſently: - 
appeared ſome light in the cavity of the vial; but by reafon of 
diſadvantageous circumſtances, we could not fo: well pump out the 
air, and hinder the ingrefs.of new, as not to leave enough to excite 
a flame, that, by former experience, we found to need but an inconſider- 
able quantity of freſh air: we obſerved, however, that by the com- 
motion of the air, occaſioned by the pumping, the flame would. be 
blown up, or made to {ſhite mote vivid!y:. 
19. We afterwards took a pretty large piece of paper, well drench- 
ed in our luciferous matter, and thruſt it into a wide-mouthed glaſs ; 
which being put, unſtopp'd, into a receiver, faften'd to our pneumatic 
engine, and with it kept in a dark place, did there ſhine, by reaſon of 
the conta of the air, yet contained in the receiver. Preſently after 
this, the pump was work'd, and we obſerved, as formerly, that the- - 
commotion made of the air about the vial, manifeſtly increaſed the 
light for a while; and that the light ſeemed to be lefſen'd during the 
mules intercepted: between theſe commotions, both by reaſon of the 
reſt. and of the abſence of the air. I likewiſfe- took notice, that 
the flame: which ſeemed: tos paſs from one part: of the: wrinkled paper 
| d 
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Nar. His r. to the other, ſometimes appeared to have, as it were, a palpitation; 
and to afford a very unequal light: and tho“ when the external air 
was let in thro' the pump into the exhauſted receiver, the flame 
ſeemed to be quenched ; yet I judge that to be only a temporary 
effect of the wateriſh vapours, that the air had carried along with 
it, in its way thro' the pump. I therefore cauſed the receiver to 
be taken off the engine; when we obſerved, that upon the free con- 
tat of the freſh outward air, which was not like the former, de- 
prav'd by moiſt vapours, the matter adhering to the paper quickly 

ſhone again, and that more vividly than it had done in the receiver. 
Obſervation 20. Beſides the liquors that afforded us the foregoing experiments, 
wpou 4 "ws we ſaved a little of a ſubſtance that was not liquid, yet almoſt as 
. = ſoft as mud. This we obtain'd, by pouring ſome of our liquor, taken 
Les, out of the veſſels, when the diſtillation was ended, into a glaſs funnel, 
lined with cap-paper; to try, whether it would filtre. But finding 
that which paſſed thro' too thin and aqueous, the filtre was haſtily 
wrapp'd up, and put into a ſmall glaſs, but of a moderate wideneſs 
at the mouth; that both the filtre might be eaſily thruſt in, and the 

glaſs be exactly ſtopp'd with a ſtrong cork. 

21. After other experiments had been made, I carried this glaſs 
into a dark place; and tho? I could not perceive the leaſt glimpſe of 
light, yet preſuming that it contained ſome of the true matter of 
the aerial phoſphorus, and conſequently exhalations, that having been 
hindered by the ſtopple from flying away, might be kindled or ex- 
cited by the appulſe of the air; I opened the glaſs, and ſaw. an im- 
mediate appearance of light, which diſcloſed it ſelf ſometimes upon 
a leſs, and ſometimes upon. a much greater part of the very uneven 
ſurface of the included paper; and ſeemed to paſs, for a great while, 
from one part of the filtre,- and one ſide of the glaſs to another; 
with a motion ſo odd and irregular, that it reſembled that of fire 
kindled by ſparks, ſtruck into a large quantity of tinder : and this 
8 faculty, upon the ingreſs of the air, laſted for many days in 
tne paper. ; | 

iz But there was another filtre that afforded us a pleaſing variation 
of this phenomenon ;* a larger quantity of matter being wrapped up 
in the inſide of the paper, or elſe being better conditioned than that 
which adhered to'the former. Having unfolded this paper, and kept 
it diſplayed in a dark place, we had the pleaſure to ſee a conſider- 
able number of flames, of different ſizes and figures, diſcloſe them- 
ſelves at the ſame time; and tho' moſt of them were vivid, yet few 
continued long in the ſame place; but they ſeemed frequently to 
change their ſituations among themſelves, as well as their figures and 
extent; or elſe new flames inceſſantly broke out in new places, ac- 
cording as the exhalations, that, in plenty, mixed irregularly with 
the contiguous. air in ſeveral places, happened to be, in part, kindled 
by it; whilſt from the flames themſelves, as well as the unſhining 
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parts of the filtre, there manifeſtly aſcended plenty of ſmoke, vi- Nax. His r. 
ſible by the light which the ſhining matter afforded; and theſ . 


flames did not keep a conſtant tenor in their blaze, but had their 
tremblings and emications uſually accompanied with changes of 
figure, and eruptions of light in ſeveral places at the ſame time; 
whence *twas very pleaſant to ſee the whole area of the diſplayed 
filtre look as the sky ſometimes does, eſpecially in hot countries; 
when the eye perceives flaſhes of lightning break out in ſeveral pla- 
ces at. once: but our coruſcations being more numerous, made the 
filtre appear almoſt as variegated as marbled-paper ; but with this 
advantage, that the appearance was almoſt perpetually changing ; the 
yellow parts being not only coloured, but lucid ; and affording thoſe 
that looked on them a delightful ſpectacle, as long as we thought fit 
to gaze on it. 

23. Having ſtrongly ſuſpe&ed, that a due agitation of a diſpoſed 
matter, was one of the chief agents in the production of light; I 
was lead to try, whether a more intenſe heat, which wou'd commu- 
nicate a brisk and various motion to a multitude of the corpuſcles 
of the luciferous matter, diſperſed thro®” the liquor, wou'd not do 
what a fainter agitation was unable to perform, I thought alſo, it 
deſerv'd to be try'd, whether a conſiderable variation of phenomena 
would not follow, upon changing the figure and capacity of the 
glaſs, if all immediate commerce between the cavity of the veſſel, and 
the outward air, were carefully prevented, 

In order to both theſe trials, I took ſome {poons-full of aqueous 
liquor, impregnated with ſome of the more ſoluble portion of the 
luciferous matter ; which liquor, when ſettled, was tranſparent, as 
containing but an inconſiderable quantity of that muddy ſubſtance. 
And this clear liquor, which being, as it ought to be for my purpoſe, 
ſo faintly impregnated, that it would not with ſhaking, or a mild heat, 
afford any light, was put into a round bolt-glaſs, whoſe ſpherical 
part was capable of holding three or four times as much ; and whole 
ſtem was proportionable in widenels to it, and above a foot in length. 
Having carefully ſtopped this veſſel with a cork, and ſealing wax, 
'ewas in the night-time ſet ſo, that, by the means of ſand, it might 
be heated without breaking; and when the ball was made too hot 
to be well endured in my naked hand, I preſently removed the veſſel 
into a dark place; and having ſhaken the liquor, perceived a light 
to break out in the ball, which preſently diffus'd it ſelf thro' the 
whole cavity, and as ſuddenly diſappeared. Some time after, eſpe- 
cially _ ſhaking the glaſs, the light would break out again, and 
ſoon after vaniſh; and theſe flaſhings of light continued for a while 
to appear now and then ; but were unequal as to their extent, vivid- 
neſs, 1 duration: and when the liquor grew cold, they entirely 
ce 
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24. But whilſt it was yet conſiderably hot, I thought fit to try, 
whether, upon breaking the liquor by a ſtrong concuſſion, ſome lucid 
ſubſtance would not be made to paſs out of the ſpherical, into the 
cylindrical part; and ſo vary the phenomena. And to this purpoſe, 
having violently ſhaken the liquor at ſeveral times, with paules, | 

rceived ſome conſiderable portions of the lucid matter to aſcend 
into the pipe; and particularly once I had the pleaſure to ſee x 
portion of ſhining ſubſtance, about the bigneſs of a ſmall almond, 
mount directly upwards like a flame, but not very ſwiftly, from the 
round part of the glaſs all along the pipe, till it reached the upper 
part of it. And at other times ſuch flames aſcended into the pipe, 
but not ſo high ; whence many wou'd have confidently inferr'd a poſi- 


tive levity in flame; which yet I forbear to conclude, becauſe I once, 


at leaſt, obſerved, one of theſe portions of ſhining matter, to deſcend 
from the higher to the lower part of the ſtem ; retaining its Iucidneſs 
all the time. | 

Perhaps, by the way, the phenomena appearing in this glaſs, 
may illuſtrate, or facilitate, the explanation of what happens in the 
production and motions of ſome of thoſe meteors, that are called 
fiery ; ſuch as the ignis lambens, falling ſtars, frequent lightnings with. 
out thunder, and that wandering flame called ignis fatuus; ſuch bodies 
being generated when there happens to be a convention of particles 
ſo aſſociated, that they mutually agitate each other, or are fitted to be 
agitated, by a pervading ethereal ſubſtance,and put into a motion, like that 
which in the portions of our ſhining matter, was able to produce light. 

25. Having, by a concuſſion fit for the 8 ſpread, as it were, 
at once, the liquor all over the inſide of the globe, and part of 
the ſtem; *twas pleaſant to behold, how the lucid matter, divi- 
ding it ſelf variouſly in its paſſage downwards, adorned the whole 
cavity of the glaſs, with a company of fmall, lucid bodies, that both 
ſhone, and twinkled, like ſo many little ſtars: and the pleafſantnels 
of the ſpectacle was increaſed, by their having manifeſt motions, as 
well as true light. The ſlowneſs of their deſcent in lines, many of 
them very oblique, made this pleaſant fight laſt the longer. And this 
experiment we repeated more than once. 

26. Having at another time, in a like bolt-glaſs, carefully given a 
ftrong ſhake to the included liquor, when *twas in a due, but an 
intenſe degree of heat; I obſerved, that on one ſide of the round 
part of the glaſs, and above the body of the liquor, there was gene- 
rated, as it were, a great ſpark of lucid matter, about the bignels 
of a pin's head; whence there was quickly a flame, or light, diffuſed 


| thro” the capacity of the globe, where it ſoon after vaniſhed. From 


which phenomenon, and ſome others of affinity to it, perhaps it may 
be argued, that this was a true flame, that from a very ſmall bc- 
inning was increaſed by propagation, and kindled the diſpoſed ex. 
lation, it found diſpers'd throughout the cavity of the glaſs ; * 
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that the motion of all light is not neceſſarily inſtantaneous 3 ſince the 
progreſs * it was diſcernible, even in ſo ſmall a ſpace as our glaſs 
compriz'd. 

= To try how long I cou'd preſerve our liquor in a capacity to 
exhibit ſuch phenomena, without giving it new air, from time to 
time, but only by keeping in the ſpirituous parts; I cauſed the ſtem 
to be hermetically ſeald 3 preſuming, that notwithſtanding this, I 
cou'd, by a certain cautious way of holding the veſſel, ſafely bring 
the included liquor to an heat ſufficiently intenſe to afford us the 
phenomena of light; and, in effect, the laſt recited phenomenon, and 
ſome others, were made m the hermetically ſealed veſſel ; and the con- 
tained liquor has long continued fit for that purpoſe. 


SECT, 


2 H E ſhining matter, contained in our beſt vials, being, at length, partly 
waſted in experiments, and partly given away; I thought fit to 
try, whether, by the help of heat, and other motion, our want might 
not be ſupplied, till more could be prepared. 

1. In purſuit of this deſign, I took an old vial, that had long lain 
by as uſeleſs, becauſe the noctilucal matter had been poured out of it 
into a ſmaller glaſs; and having held that fide of this vial, to which 
I perceived ſome feculent matter ſtuck, near the fire, till it had con- 
ceived a conſiderable degree of warmth, I removed it into a dark 
place; and found it to ſhine vividly, whilſt it retained a competent 
degree of heat; and when it cooled too much, the light ceaſed with 
the agitation, that, as a cauſe or a condition, accompanied it. But 
if afterwards, the vial were again held to the fire as before, the 
ſhining power would be excited, and the ſplendor continue a pretty 
while. But after ſome days or weeks, this diſpoſition to be made 
luminous by external heat, was utterly loſt. 

2. Having alſo taken notice of a little feculency, that ſtuck to the 
inſide of a glaſs, which had contained ſome of our noCtilucal mat- 
ter; I imagined, that though it would not ſhine in the dark by the 
contact of the air, to which it had been too long accuſtomed ; yet 
when once that diſpirited ſuperficies, that had lain expoſed to the 
air, was removed ; the more internal part of the matter might not be 
deſtitute of a ſhining power. l, therefore, carefully ſcraped off the 
outer ſurface, and rubbing a little of the reſt with my finger upon 
my hand, I found it to ſhine. And though the matter, being once 
more left expoſed to the air, loſt, in its ſuperficial parts, the faculty 
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Nur. His r. quality; ſo that it ſeemed, tho' the air did, after a while, mortifie, as it 
A were, and ſpoil the ſuperficial parts that were expoſed to its immediate 


contact; yet this vitiated ſurface ſerved for a kind of cover, or fence, 
to the matter that lay beneath it, and kept it from evaporating, or 
ſpending thoſe ſpirituous or ſubtile parts, on account whereof it wag 
capable of becoming luminous, 

3. And as I had obſerved on other occaſions, that liquors abound- 
ing in tenacious parts, tho the liquors did not appear opake or fe- 
culent, would leave ſticking to the inſides of the containing glaſſes 
ſomewhat, that, tho generally not perceived by the eye, was by ſome 
other ways diſcoverable ; I ſuſpected even in a vial that had for. 
merly contained ſome. of our ſhining ſubſtance, tho' it ſeemed to have 
been well emptied, and to have no groſs feculency. adhering to it, 
there might adhere ſomewhat which might be made viſible by heat 
or motion; I, therefore, took this glaſs, and having crackt it into 
fragments, that it might be put into the neck of a vial of a con- 
venient ſhape and ſize, well ſtopt the veſſel, and removed it into 
a dark place; we there ſhook it, and had the pleaſure to ſee, not on- 
ly that light was readily produced by the motion excited in the 
juſtling of the parts one againſt another, but that by reaſon of the 
various poſition of the fragments of glaſs, the light ſeemed to be 
vibrated. every way, with a very delightful vigour, This produ- 
Qion of a kind of blazing light was often repeated with theſe broken 
jeces of glaſs; and if the vial were heated, the effect ſeemed more 
Fidden and conſiderable : and even by only warming the vial, without 
ſhaking it, a light would be produced. | 

4. Afterwards, having beaten ſome of the glaſs into fuch ſmall pieces 
as were capable of paſſing through the neck of a glaſs-egg with a. 
flat bottom, that it might ſtand upright ; we hermetically ſealed up 
the neck, to try whether, by hindering-the included matter from ex- 
haling or tranſpiring, we could keep the beaten glaſs always fit to 
exhibit the phenomenon : but we found not the event anfwer ; for af- 
ter no long time, we could no more produce any light in our ſealed, 
veſſel ; tho” an unlucky. accident in one of our laſt trials, _ me 
from being fully ſatisfied that the thing deſigned: is impracticable. 

5. Some liquid matter was hermetically ſealed up in a bolt-glaſs, to 
try whether, by this means,. we could, for any long time, preſerve the 
mining faculty of that liquor, wherein it was already exceeding faint, 
and not to he excited but by a conſiderable degree of heat, and a ve- 
hement agitation of the veſſel. This ſealed glaſs having been left in 
the corner of a window, for a competent time, we at length approach- 
ed the veſſel, by degrees, to the fire; ſhaking- it from time to time, 
till the included liquor had acquired a conſiderable degree of heat; 
then removing it to a dark place, and ſhaking the veſſel ſomewhat 
ſtrongly, we perceived- that the diſpoſition: the- liquor had to ſhine, 
was very much impaired, but: not quite. aboliſhed.. For there. _— 
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from time to time, upon the rude agitation it was put into, appear lit- Nar. His r. 
tle portions of matter that looked prettily, and ſhone very vividly, SW. 
like ſparks of fire: and ſome of theſe appeared in the ſpherical part of 

the glaſs, and ſome in the neck. Some of them alſo, ſeemed as ic were 

fixed to their firſt ſtation, and others moved up and down, and moſt: 

ot them continued to ſhine for a pretty while before they diſappear- 

ed: and when they vaniſhed, few of them did ſo by degrees; but 

each luminous ſpeck, when it had laſted out its time, loſt is whole 

light at once. 

6. Some new liquid phoſphorus being poured into a large vial, obſervations: 
that wou'd contain ten or twelve times the quantity; ſo that the en a new li. 
ſhining matter, having much air included with it, might thereby be 2% phvſohe-- 
aſſiſted to diverſify, at leaſt, ſome of the phenomena atforded by for- 
mer noctiluca's: I accordingly oblerv'd in the firſt place, that 
the ſhining ſteams filled the whole cavity of the large glaſs, that was: 
unpoſſeſſed by the liquor and reſidence ; and that this lighter flame con- 
tinued much longer at once, than any we have hitherto mentioned; 
for it remained vivid for ſeveral days and nights together, without 
ever unſtopping the vial to give it freſh air. And I obſerved it to 
do ſo for about a week, before my occaſions hindred me from re-- 
garding it any longer 

7. I ſometimes took notice, that ſome exhalations or vapours, that 
appeared conſiderably luminous, ſeemed to roll to and fro, like little: 
clouds or aggregates of ſmoak in the cavity of the veſſel ; tho' it ſeemed. 
difficult to determine what ſhould give and maintain ſuch a motion in 
them. 

8. The largeneſs of the glaſs being conſiderable, it happened that, 
ſometimes, when | went into the darkned place where I kept it; {or 
much luminous matter would yield a ſurprizing ſight ; but tho” its 
extent were far greater, yet its intenſeneſs did not much exceed that 
of the light afforded by noctiluca's of the firſt fort, as we may call 
thoſe formerly mentioned. Only this I often took notice of, that, in 
caſe I thook the matter gently, the light would appear much more 
vivid, and, as it were, flaſh, on and about the ſurface of the liquor 
where it was contiguous to the air, more than it did elſewhere. And 
this ſplendor was ſuch, that if it had been laſting, I thought it would 
have made our phoſphorus uſeful for conſiderable purpoſes. 

g. When after having, for many days, kept this glaſs ſtopt, ſo that, at 
laſt, it would. no longer ſhine of it ſelf; we ſuppoſed it to be reduced to 
the condition of a phoſphorus of the firſt ſort, and accordingly found, 
that, upon the removal of the ſtopple, and ingreſs of freſh air, the 
cavity would, in a moment, be filled with fumes that look'd white- 
in an enlightned place, but luminous in a dark one; and (probably by: 
reaſon of the quantity of the air contain'd in ſo capacious a glaſs) 
the light uſually continued much longer than in noctiluca's of the firſt. 
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10. Being deſirous to try, whether this more vigorous matter, if it 


ere kept ſo exactly ſtopped, that none of the luminous vapours could 
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exhale, would not laſt very long; J put near two ſpoonfuls of the 
liquor, with ſome of the ſediment, into a bolt-glaſs (with a flat bot- 
tom) capable of containing near twice the quantity : this glaſs being 
hermetically ſealed, the included liquor continu'd to ſhine without 
any external help, either of air or heat, for about fix days and nights; 
but then it ceaſed, nor would be made luminous again by moderate 
ſhaking. 

IT. After having poured out ſome more of the liquor and ſediment 
that had been kept in our great vial, into a ſmaller; the remaining 
matter, having now a greater proportion of air included with it, was 
very apt to be put into a luminous agitation ; and would emit exhala- 
tions, that not only fill'd the cavity of the glaſs, but manifeſtly moved 
toand fro in it, after an odd manner. And being one night willing to 
give a lady, and ſome other company, the diverſion of a new pheno- 
menon; after having opened the vial, and then ſtopt it again, I ſhook 
it, and turned it ſo, that, much the greateſt part of the liquor having 
been before poured out, the reſidence was ſpread over the inſide of the 
glaſs, to which its particles ſtuck, becauſe there wanted liquor enough 
to waſh them down: by this means, thoſe little portions of the 1e- 
diment- being not covered, as uſual, with water, but expoſed to the 
immediate contact of the air, ſhone much more vividly than the lu- 
minous exhalations ; and the light being tremulous and twinkling, as 
well as brisk, they ſeemed to reſemble ſo many little ſtars in a clear 
dark night, and continued this ſparkling longer than one would have 
expected, to the delight of the ſpectators; for whoſe ſake the experi- 
ment was ſeveral times repeated, and with ſucceſs. | 

12. Having, at another time, but by a like method, obtained a ſelf- 
ſhining ſubſtance of a conſiſtent form; I proceed to give ſome account 
of what I obſerved about it. 

(1.) And firſt, tho? this uſually came over in diſtillation, in the form of 
many little grains, or fragments, differing, for the moſt part, from one 
another, both in bigneſs (ſome being of the ſize of grains of corn, and 
others of peaſe, or large cherry-ſtones) and ſhapes, which moſt com- 
monly were irregular ; yet when the diſtillation was carried on proſpe- 
rouſly, we obtain'd the deſired matter in greater lumps ; ſometimes as 
large as ſmall beans, and at others, three or four times as large, but 
not proportionably thick. 

(2.) Theſe lumps, whether ſmall or great, were colourleſs ; and uſually 
when held againft the light, tranſparent ; fo that many bodies placed 
beyond them at a convenient diſtance, might be plainly ſeen through 
them. And ſome of the larger appeared ſo like ſuch fragments of ice, 
as being thin, are often very clear, and almoſt quite deſtitute of mani- 


feſt bubbles; that becauſe of this great relemblance, and for +4 
ake, 
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ſake, I thought it not amiſs to call our conſiſtent ſelf- ſhining ſubſtance, N ar. Hisr. 
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the icy, or glacial noctiluca, or phoſphorus. 

(3.) But when I ſay, that our nottiluca is tranſparent and colourleſs, 
I mean it only with regard to what uſually appeared. For whether it 
were any real difference in the texture, or conſtitution, of the body 
it ſelf, or the effect of ſome caſual junctures of circumſtances ; but 
ſometimes, eſpecially by candle-light, ſome leſſer fragments appeared 
not diaphanous, nor always either colourleſs, or of the ſame colour; 
but ſometimes reddiſh, ſometimes of a faint, but pleaſing blue; and 
ſometimes too, of a colour to which I cannot eaſily aſſign a name. 

(4.) Our icy nottiluca, or phoſphorus, is manifeſtly heavier in ſpecie 
than common water; in which being put, it readily ſinks to the 
bottom, and quietly lies there. 

(5.) This ice-like body, though conſiſtent, is not hard; being far lels 
ſo than common ice; yet 'tis not ſo ſoft, but that 'tis brittle ; and 
will more eaſily be broken in pieces by the preſſure of one's fingers, 
than receive a ſhape from thence ; however, it may, with care, be ſpread 
upon a ſolid body, almoſt like unmelted tallow. 

(6.) The conſiſtent phoſphorus is fuſible enough. For thongh in the 
air it will not be brought to melt, without ſome difficulty and waſte ; 


yet by the help of hot liquors, and even of water it fel, it may, 


with a little dexterity, be diffolved ; which is an obſervation of 
good uſe; becauſe, by means of fuſion, ſeveral fragments, if the 
matter be pure enough, may be brought to run into one lump; and 
in that condition may both be the better preſerved, and become fit 
to be applied to ſome conſiderable uſes, which cannot ſo well be 
made of leſs, though numerous fragments. 

(7.) This glacial noctiluca is, as to ſenſe, cold; but of a texture that 
diſpoſes it to be eaſily agitated; and by agitation it becomes hot. 
And when this ſolid noctiluca is held in the free air, though perhaps 
its ſuperficies be wet, it affords a very vivid light, uſually ſurpaſſing 
that of the aerial noctiluca; and this light ſeems to proceed from, 
if not alſo to reſide in, the body it elf. 


(8.) When our icy phoſphorus is taken out of its receptacle, and 


expoſed to the immediate contact of the free air, it uſually emits a 
wonderful deal of ſmoke, diſcernable by the light of the body it 
aſcends from; and this plent ful emiſſion uſually laſts as long as the 
phoſphorus is kept in the air. 

(9.) But 'tis pleaſant to obſerve, and deſerves to be conſidered, that 
as ſoon as plung'd in water, ſo as to be quite covered with that 
Hquor, it ceaſes not only to ſmoke as before, but to ſhine; as if a 
thorowly kindled coal were ſuddenly quenched in water. 
were it not for this, our noctiluca would be quickly waſted 3 but 
the water, fencing it from the contact of the air, keeps it from ſpend- 


ing it ſelf as formerly; and yet does really make but a ſeeming and: 


temporary extinction of this ftrange fire. For as ſaon as tis * 
| A Ken 


And 
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Nar.Hisr. taken out of the water, (though it have lain very long there) it falls 
NX to ſhine again, even whilſt tis yet dropping wet. 

And I have ſometimes obſerved, that when I had ſo large a piece 
of noctiluca, that I could conveniently hold one half of it under the 
ſurface of the water, and the other half above it, whilſt the 1mmers'd 
part afforded no light, the extant part ſhone vividly. 

Obfervatims 13. Conjecturing that the water wherein this noctiluca had been long 

upon the water kept covered, to defend it from the air, though it did not mani- 
wherein the ſeſtly diſſolve the maſs, might yet be impregnated, at leaſt, with the 
Jolid 8 more ſaline, and ſoluble parts of it; 1 thought fit to make a few 
war ce. trials upon this liquor. * 

And firſt, I found that it had a ſtrong and piercing taſt, like 
that of ſea- ſalt; but more pungent, as if brine were mixed with 
ſpirit of ſalt: and it reliſned alſo ſomewhat of vitriol. 

14. Being put into a ſmall, concave veſſel of refin'd ſilver, upon 
lighted coals and aſhes; it evaporated but very ſlowly, and would 
not be brought to ſhoot into cryſtals, nor to afford a dry ſalt; but 
coagulated into a ſubſtance; ſometimes like a gelly, and ſometimes, as 
to 1 like the whites of eggs: which ſubſtance was eaſily melted 
by heat. 

15. When this ſubſtance was kept a while on a hotter fire, it only 
boiled at firſt, but ſoon after began to make a crackling noiſe ; whilſt 
the exploſions were accompanied with flaſhes of fire and light ; which, 
if ſmall, were generally very blue, like the flames of ſulphur, but 
more vivid, and ſometimes alſo more blue ; but the greater cracks, 
whoſe noiſe was confiderable, gave a yellow colour, and a very 
ſtrong light. And theſe phenomena did not only happen whilſt the 
matter was boiling over the fire, but a pretty while after the veſſel 
was taken off, and held in the air. 

16. If, before the coagulated matter was too far waſted by, the 
heat, it were ſuffered to cool a little, it appeared to have acquired a 
conſiſtence like melted roſm, or rather, ſtiff bird-lime; for it would 
draw out into threads of, perhaps, a foot, or more, in length; and 
having held one of theſe threads to the flame of a candle, it did 
not take fire, but melted into little globules, like capillary threads 
of glaſs. And having made ſome of them ſtick to the wieck of a 
candle, towards the bottom of the flame; they coloured the lower 
part of the flame, quite round, with a very fine blue, which laſted 
much longer than one would have expetted. 

17. This glutinous ſubſtance had, by the action of the fire, acquir'd 
an odd kind of ſtrong ſmell, almoſt like that of garlic; and 
being left all night in the air, attracted the moiſture of it exceeding faſt ; 
appearing diſſolved, in a great meaſure, into a liquor almoſt as ſtrong 
as ſpirit of ſalt. 

18. Putting this ſubſtance again over the fire, as before, it appear- 
ed to be very fix d; for though there were not ſo much as — — 


full 
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full of it, yet it continued boiling for a great while, and afforded a 
multitude of ſhining exploſions, ſome whereof made a conſiderable 
noiſe, and gave notable flaſhes of light, which ſeemed to proceed 
from condens'd and agitated fumes, ſuppreſſed by the hardned ſur- 
face of the matter, and kindled in their eruption into the air; 
whither ſome parts of theſe fumes, that were not kindled, eſcaped, 
in the form of ſmoke, whoſe ſmell was very ſtrong and rank, but of 
a peculiar kind. And what ſeemed ſtrange, though often two, 
and ſometimes more flaſhes appeared at once, yet ſo ſmall a quantity 
of matter continued to afford them for almoſt an hour together; and, 
probably, would have done fo longer, if I could have watched it. 

19. Among other ways of diſcovering the nature of our icy phoſ- 
phorus, I thought fit to try, whether it would diſſolve in ſome liquors 
of different kinds, from whence we might gueſs at its texture. 

We found then, that common water would not, in the cold, diffolve 
it, though the liquor was thereby impregnated; as when Crocus metallo- 
rum, Or glaſs of antimony, being infuſed in wine or water, the men- 
ſtruum is 1mpregnated with emetic particles; tho' the bulk, 
thape, and colour of the crocu, or the glaſs, are not thereby 
viſibly diminiſhed or altered. | | 
20. We afterwards put a grain or two of our lucid matter, into 

a little ſpirit of ſal-armoniac ; but this ſeemed not to make any con- 
flick with it, nor manifeſtly to work upon it; though, to give the 
liquor time to make a ſolution, we left them together for ſeveral 
days. But as ſoon as we had poured off the ſpirit, it appeared 
that it had not by any contrariety, deſtroyed the power of the nocti- 
luca, which began readily to ſhine as formerly; and yet might be 
immediately ſuppreſſed again, by ſuffering the liquor to cover it as 
before ; but when we had, by keeping the vial, for ſome time, in a 
moderate heat, impregnated the liquor with it; this liquor, being 
then dropt into water, had a like effect with that hereafter to be 
mentioned in the experiment with impregnated ſpirit of wine. 

21, —_— a volatile and urinous ſalt would not work ſenſibly 
upon our phoſphorus, we thought fit to try, what corroſive liquors 
would do; and accordingly, put a grain or two of our ſplendent 
matter into a very ſmall vial, wherein was a little oil of vitriol; that 
menſt:uum appearing, in many caſes, more corroſive than other vulgar 
acids; but neither did this menſtruum diſſolve our icy nothiluca, in 
the cold; and therefore putting it in ſome heat, we found, that though 
it did not manifeſtly diſſolve the ſhining matter, yet the warmed oil 
made it melt, and appear, at leaſt for the time, a fluid body; in which 
it ſeemed remarkable, that this ſo fugitive a ſubſtance, ſhould be 
ponderous enough to lie at the bottom of oil of vitriol z one of the 
heavieſt fluids we know, except quick-filver. 

22. Afterwards we put a ſmall fragment of our icy phoſphorus, 
into Aqua fortis, and though we kept it in that menſtruum for two 
Vor, III. | Cc or 
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Nr. His r. or three days, and ſet the contain'ng vial, for many hours, in a warm 
place; yet we found the matter ſo little altered, as to its vifible ap- 


arance, that we doubted, whether the liquor had diſſolved any 
enſible quantity of it. 8 i 

23. I put a little of our noctiluca into ſome oil of turpentine; 
which not diſſolving it in the cold, the ſmall vial that contained it, 
was left all night upon warm aſhes. But though the next day none 
of the phoſphorus appeared any longer in the glaſs, yet we could 
not perceive, by two or three different trials, that the oil was much 
altered by it; and particularly 1 obſerved, that though the glaſs 
was unſtopt, and kept {5 for a while, yet the ingreſs of the air did 
not produce any ſenfible light: nor did we perceive the upper part 
o, the glaſs to be full of white fumes, as is uſual in ſeveral other 
liquors impregnated with our noctiluca, when they are unſtopt. 

24. It has rendred the experiments made with the aerial noctiluca, 
much leſs acceptable, than otherwile they would have been, to the 
delicate fort of ſpectators, that the light produced was accompa- 
nied with a very unpleaſant in ell, that iſſued out of the vial when- 
ever it was unſtopped, to let in the air. But by the help of our 
cy noctiluca, 1 found a way to prevent this ungrateful concomitant 

our artificial light. For having, in a very ſmall vial, put about a 
grain of noctilucal matter, and covered it with as much pure effential 
oil of cinnamon, as wou'd ſwim leſs than a finger's breadth above it; 
we carefully ſtopt our little vial, and having warily held the bottom 
of it againſt a fire, till the phoſphorus began to melt, I ſuffered it 
to cool; and then unſtopping it in a dark place, had the pleaſure to 
ſee a vaniſhing indeed, but a vivid light. So that, by this means, [ 
could afterwards ſhew the production of light to the niceſt perſons ; 
adding to the pleaſure of a delightful phenomena, that of a fragrant 
ſmell. But becauſe oil of cloves is more eaſie to be had good, than 
the oil of cimamon, and is alſo much cheaper, I tried the experiment 
more fully with that. 

25. We put ſome of our luminous ice, into a little pare oil of 
cloves; but found, after a conſiderable time, that, at leaſt, a great 
part of the matter was undiſſolved; yet the liquor was richly im- 
Pregnated with it; as we found by a pretty phenomenon that it 
afforded us: For the little vial it was kept in, being opened in a 
dark place, there immediately enſued a kind of flaſh of light, far 
more vivid, its ſmall bulk conſidered, than any liquor had yielded 
us before. But the brightneſs of this appearance was, it ſeems, too 
great to be laſting; for the flame-like ſubſtance uſually expired in leſs 
than a minute ; and ſometimes, perhaps, in half that time. And there 
were two other circumſtances particular enough in this phenomenon ; 
one, that ſometimes, efpecially if a candle were in the room, the 
mining fluid would appear of a pleaſant, and ſomewhat ſurprizing 
bluiſh colour: the other, that the light would. ceaſe, whilſt there 
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yet remained in the upper part of the glaſs, many whitiſh fumes, Nr. His r. 
ſuch as we have formerly often obſerved in the aerial nocti luca. 


to be the uſual cauſes or concomitants of light; as if in our preſent 
caſe the ſhining ſubſtance prey d on, or reſided in only the finer and 
more delicate particles of the whitiſh exhalations. 

26. Inſtead of the oil of cloves, we ſubſtituted ſome chymical oil 
of mace, into which we put a competent quantity of the glacial 
phoſphorus; but though we warmed the bottom of the vial as much 
as we judged neceſſary, yet, upon unſtopping of it, there appeared 
no ſign of light, though the trial was made more than once or twice, 
and ſometimes with favourable circumſtances: which event was the 
leſs expecbed, becauſe the oil made uſe of, was preſented me as very 
pure, by the ſame traveller who gave me that of cloves before men- 
tioned; and becauſe alſo the warmed phoſphorus was ſo well condi- 
tioned, that as ſoon as ever the oil was removed, it ſhone with an 
extraordinary Vigour. 

27. We made alſo a trial or two with diſtilled and fragrant oil 
of aniſeeds, to ſee, if, that being an eſſential oil, and looked 
upon as a kind of aromatic one, it would better diſſolve the nocti- 
luca, or be impregnated by its luciferous parts; but we found, that 
it neither diffolved the matter, nor, upon unſtopping the contain- 
ing vial, afforded any light, or ſo much as whitiſh fumes; which 
ſeemed ſomewhat ſtrange, becauſe the oil was very fubtile, and by 
its aptneſs to coagulate of it ſelf, ſhewed that it was genuine; and 
not, as common chymical oils too frequently are, ſophiſticated, 

28. Having no more oils fit for my turn, I next tried, whether 1 
could diſſolve our ſhining matter in ardent ſpirits, which are thought 
to be near allied to diſtill d oils ; and having, accordingly, put ſome of 
our icy phoſphorus into ſpirit of wine, though the menſtruum in quantity, 
ſome hundreds of times exceeded the body *twas to work upon, yet 


after ſeveral days, wherein it ſtood in a window, expoſed to the 


ſun- beams, in the hotteſt part of the ſummer ; it appeared undiffolv'd 
at the bottom of the liquor, and ſcarce ſenſibly diminiſhed. 

29. We weighed in a tender balance, one grain of our glacial 
phoſphorus, wiped dry, and broken into four or five pieces, for the 
eaſier diſſolution thereof. And to theſe, in a cryſtalline vial, we 
put a convenient quantity of highly rectified vinous ſpirit ; and ſtop- 


Light ſud- 
denly produced 
in common wa- 
ter, by the help 

8 liquor not 


ping the vial cloſe, we ſuffered it to remain for many hours, ſometimes Tuminowe. 


in the cold, and ſometimes in the ſun; but perceived not that 
near a total diſſolution was made of the noctilucal matter; even one of 
the leſſer fragments appearing, as well as the others, undiſſolved in 
the bottom of it. However, ſince a body conſiſting of ſuch ſubtile 
parts, may communicate many of them to a contiguous liquor, with- 
out any diminution of its bulk, obſervable by the eye; I thought fit 
to try what effects this body had upon the vinous ſpirit. 
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Nat Hisr. 30. And firft, I obſerved, that it did not manifeſtly diſcolour the 

WY liquor, but left it tranſparent and limpid, as before ; only there ap- 
peared ſome very (mall earthy corpulcles, like duſt at the bottom of 
the liquor, when being a little ſhaken, it was attentively view'd. 

31. We did not obſerve that, upon unſtopping the vial, and the 
reſtored commerce between the inward and outward air, there appear- 
ed ary flame or luminous exhalations, as is uſual upon opening vials 
that contain the liquid aerial noctiluca. 

32. But having, in a dark night, dropt a little of this impregnated 
fpirit into a ſmall China cup, with common water in it; tho the ſpirit 
neither in the vial, nor in its paſſage through the air, diſcloſed any 
degree of light, yet as ſoon as ever the drops came to touch the li- 
quor, they would be as it were kindled by the cold water, and afford 
little flaſhes of light, more vivid than the noctiluca it ſelf; giving a 
ſplendor that render'd not only the brims of the cup, but many of 
the neighbouring objects manifeſtly viſible. Thele coruſcations had the 
property of other lightning, to vaniſh almoſt as ſoon as they appear- 
ed ; nor would the water, that produced them, by being agitated, 
thine ; but others might immediately be produced, by letting freſh 

E: drops fall into the ſame water ; upon whoſe ſurface they ſeemed to 
/ diffuſe themſelves; and they would ſometimes leave thereon, for a 
little while, a faintly luminous film or membrane. 

I alſo thought fit to try, whether our phenomenon would not be 
produced with hot water as well as with cold; and accordingly found 
that the impregnated ſpirit of wine produced rather a greater than a 
leſs light in hot water than it had done in cold. 

33. At another time, having, in a very good balance, weighed out 
one grain of our noctiluca, (firſt wiped dry) we put to it, at ſeveral 
times, that it might the better diſſolve, above two thouſand grains of 
.ſpicit of wine, that would burn all away; and yet, which may ſeem 
ſtrange, this ſmall quantity of noctilucal matter did fo impregnate all 
the liquor put upon it, that tho* nothing of luminous appeared in the 
menſtruum, nor in any exhalations rifing from it, if the vial were un- 
ſtopped, or the liquor poured out of it into the air; yet as ſoon as 
ever 'twas dropt into common water, there would be produced a vivid 
appearance of light, fuch as we lately mentioned. 

It ſeemed not very improbable, that. theſe ſudden and vaniſhing 
flaſhes might, in great part, proceed from the quick diſengagement 
and extruſion of the noctilucal particles, made by the water; which, 
diluting the vinous ſpirit, diſabled them from retaining the luciferous 
cot puſcles: as if into one ounce of high reCtified ſpirit of wine, you 
put half a dram, or a dram of camphire, the liquor wilt diſſolve it, 
without being thereby manifeſtly altered as to colour or tranſparency ; 
but if you drop. this ſolution into common water, the vinous fpirit 
will immediately diffuſe it ſelf into the liquor, and let go the cor- 
puſcles of the camphire, which float like a white powder upon the 

ſur- 
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ſurface of the water. And, accordingly, our impregnated ſpirit of wine Nax. Hisr. 


being dropt into ſome other well deflegmed ſpirit of wine, we ſaw no light 
produced; but when it was dropt into ſpirit of fal-armoniac, which 
ſeems to conſiſt of the volatile ſalt diſſolved in the phlegm or aque- 
ous liquor, the r.ottilucal corpuſcles were by this wateriſh part freed 
from the vinous ſpirit, almoſt as much as they would have been by 
common water, and did, accordingly, ſhine with much brisknels. 
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34. And after having brought one grain of our ſhining matter to A fr 


impregnate between four and five ounces of highly reaified ſpirit of 
wine, which did, at leaſt, two thouſand times exceed the weight of the 
nottilucal ſubſtance ; I preſum'd that this very parcel of ſpirit of wine, 
wherein it was already. diffuſed and ſcattered into ſo many thouſand 
corpulcles, as ſufficed to impregnate all the liquor, would yet commu- 
nicate to a large quantity of water particles enow to make it ſhine, 
when agitated. Wherefore, when we had weighed out, in a very exatt 
balance, one dram of our impregnated ſpirit, we mixed it with, and 
ſhook it in as much fair water as we thought fit, (but not all at once) 
till we had to our dram of ſpitit of wine, put above fifty time its 
weight of water; and this ſpirit it ſelf weighing, at leaſt, two thouſand 
times as much as the noctilucal matter, wherewith *"twas impregnated, it 
follows, that the ſingle grain of icy noctiluca was able to diffuſe it 
ſelf through, and impregnate full a hundred thouſand grains of li- 
quor, fo as (when duly ordered) to make it luminous. For having 
preſently after the laſt water was put into the glaſs, ftopt the veſſel 
cloſe with a cork, and ſhaken it a little in a dark place, the whole 
vial appeared to be full of light; which tho' it were not more than or- 
dinarily intenſe, yet by reaſon of the bulk of the liquor, made a glorious 
ſhew, and diſcovered many of the neighbouring objects. Ard after 
we had done ſhaking the vial, not only the upper part, which was 
filld with -exhalations and - vapours, ſhone like thoſe other liquid 
phoſphori formerly mentioned ; but, what was not obſerved in them, 
the water it ſelf had a luminoufneſs, tho? of an inferior degree, of 
its whole mals; for when the glaſs was ſhaken, all the liquor ap- 
peared to ſhine, ſo that we could plainly ſee through the fides of the 
veſſel, the conical figure of its botttom. | 
After this, I proſecuted the experiment further, increafing the pro- 
portion of the water to freſh impregnated ſpirit ; and found, that one 
part of the noctiluca, being firft diſſolved in fpirit of wine, and af- 
terwards briskly ſhaken into a convenient quantity of water, rendred 
as much liquor luminous, as, upon calculation, amounted to four hun- 
dred thouſand times its weight. And this did not ſeem to proceed 
from the irradiation of the luminous corpuſcles or exhalations, ſhining 
in the empty ſpace at the top of the glaſs; becauſe the vial was 10 
near filPd with liquor, that there was but little room left tor vapours ; 
and becauſe, alſo, the vapours that play'd in that ſpace, ſhone bu very 
faintly ; and when the glaſs was at reſt much leſs than a minute, the 
light 
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Nasr. Hisr. light would reach but a little way downwards in the water, and yet 
vas there fo dim, as to be ſcarce diſcernable. But in our experiment, 


not only the agitated liquor appeared luminous throughout, but the 


light was brisk. 
But leſt ſome ſhould think, that if this experiment had been ſtill 


further proſecuted, the luminouſnefs would have ftill extended to 


greater quantities of water; I ſhall add, that when I increaſed 
the proportion of this liquor to the noctilucal matter, to be dil: 
perſed through it, by putting in near three or four ounces of wa- 
ter, more than I gueſſed would be convenient; the luminous matter 
ſeemed to be, as it were, drowned or loſt in ſo much liquor; for tho' 
we gave it much more agitation than had, in the former experiments, 
produced light; yet no luminouſneſs at all appeared in the freſh ſpirit ; 
and ſhaking it into ſuch a quantity of water, as I thought it might 
ſerve to impregnate, I found that the luminous mals of liquor, there- 
by produced, amounted to more than five hundred thouſand times 
the weight of the noctilucal matter diſperſed through it; which is a 
viſible expanſion very much greater than, I think, has been hitherto 
obſerved in any corporeal ſubſtance diſſolved in a viſible liquor; ſince 
it four times exceeds that I made with cochineal, and which has 
been taken notice of as a prodigious thing; one part of the co- 
chineal, having in that experiment produced a diſcernable colour in 
an hundred twenty five thouſand parts of water. 

But I here only deliver the manifeſt impregnation of the water it 
ſelf, which is a groſs'and tangible liquor, by the diſperſed particles of 
the noctilucal matter; and have made no eſtimate of the incomparably 
greater expanſion of the light, that from the matter included in the 
vial, illuminated the ambient air, to a conſiderable diſtance from it; 
tho' by reaſon the darkened room was not large, I was diſabled to 
make an eſtimate how far the enlightened ſphere of air might have 
extended. 

Beſides, this experiment was not favourably made; fince we purpoſe- 
ly weighed out ſomewhat leſs of the lucid matter, and now and then 
me of the water, than the preciſe quantities our calculation ſup- 

es. 

And laſtly, upon ſearch I found, that the grain of icy phoſphorus, 
firſt put into the ſpirit of wine, we made uſe of all this while, was 
not, tho? after ſo long a time, totally diſſolved ; a ſmall fragment, a- 
mountiug to about an eighth part, if not more, remaining at the bot- 
tom of the vial ; upon which having poured ſome freſh ſpirit of wine, 
and kept it a while in a little heat, to further the diffolution ; that 
liquor grew very luminous, when dropt into common water: whence it 
ſeemed probable, that if the whole grain of icy phoſphorus had been 
ditfolved at firſt in the ſpirit of wine, it would have impregnated 
above ſix hundred thouſand times its weight of water, ſufficiently to 


make it ſhine. 
I come 
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come now to another way, by which I thought the great ſubtilty Nar.Hisr. 
of parts in our noctilucal matter might appear with good advantage. Wome 

35. We carefully weighed out a ſmall lump of the ſhining matter, 
amounting to three grains; and having purpoſely broke it into ſeveral 
leſs fragments, perhaps ſix or ſeven, we laid them upon a flat-bot- 
tom'd glaſs, that was broader at the top than the bottom, and ſhal- 
low too, that the matter might be more fully expoſed to the free air. 
This glaſs we placed in a ſouth window, laying it very ſhelving, that 
the liquor to be produced, by reſolution in the moiſt air, might 
preſen ly run down, and not hinder the free evaporation of the 
remaining matter. The veſſel being thus placed, at about ten of the 
clock at night, all the fragments of the noctiluca ſhone briskly, and 
fo continued, till moſt of them were reſolved into other ſubſtances ; 
the biggeſt of them continuing ſhining, while the others were reduced 
to ſuch a ſmallneſs, that they would ſcarce have been ſeen, had not 
their own light made them viſible. But the principal thing in this 
experiment is, that ſo little a quantity of noctilucal matter, continued 
to emit viſible fumes, for many more than an hundred and fifty 
hours; and this with circumſtances that made the thing more ftrange. . 

For firſt, the ſmoke was not only viſible, bus manifeſt ; and that: 
as well in the night, as in the day. 

Secondly, the ſeveral parcels of matter did each emit theſe fumes 
all at once, as if it were from ſo many little chimneys. 

Thirdly, this ſmoke was ſo large, and withal ſo tenacious, that 
it would eaſily retain the form of ſmoke, at a conſiderable diſtance - 
from the bodies that emitted it; fo that as I walked in the room, 
a careleſs look towards the glaſs would often diſcover it; and ſome-- 
times it would manifeſtly appear at a diftance, that I eftimated to 
b2 near a foot from the matter which afforded it. 

Fourthly, the motion of the ſmoke was ſwift, confidering that it- 
had no channel to affiſt it: and it was not always, nor for the moſt 
part, directly upwards, but ſometimes horizontal, fometimes down- - 
wards, ſometimes towards the right hand, and ſometimes towards 
the lefr; as if the motion of the fumes had been determined by 
the ſituation of thoſe parts of the noctilucal fragment, by which they 
were emitted, and as *twere diſcharged. And indeed, I thought, I 
many times obſerved a kind of palpitation, or eſtuation, in the 
little ſhining fragments; which I gathered from the apparent great 
inequality in the plenty of the ſmoke emitted at ſeveral times; all 
of them, perhaps, within the compaſs of a minute or two. 

And any, even in the latter part of the experiment, after the 
ſhining matter had been fo long expoſed to the air, it emitted a 
. ſtrong ſmell; which ſeemed to be cauſed by odorous exhalations, 
diſtin& from the viſible fumes. 


36, Now, 
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Nar.Hisr. 36. Now as I had ſet the glaſs, and kept it in a ſhelving poſture; 
WY OY thereby preſerved the ſaline part of the ſhining matter, a liquor 


which I thought fit to examine. ; 

In order to this, I put all the remaining clear liquor, or Caput 
mortuum, into a ſmall concave veſſel of well-refined filver. And our li- 
quor being, in this veſſel, ſet upon ſome ſmall coals and aſhes, did not 
evaporate near ſo eaſily, as one would have thought; but turned into 
an unctuous ſubſtance, of a dark reddiſh colour; wherefore, we placed 
the veſſel upon quick coals, that by their brisk heat they might 
make the liquor boil, and free it from ſuperfluous moiſture. By this 
means, after a while, it was reduced to a ſubſtance, that afforded us 
a pretty phenomenon. For the boiling liquor crackled hke a handful 
of bay-falt caſt into the fire; and whilſt theſe cracklings continued, 
which they did much longer than one would have expetted, they 
imitated little volleys of ſhot, not only in the great number of the 
ſounds they made, but in the little flaſhes that accompanied them; 
which, when the fire was ſomewhat increaſed, were ſo many, and 
followed one another ſo faſt, that they appeared to make up a con- 
tinued flame, pleaſant to behold. . 

37. I had, afterwards, a mind to make ſome eſtimate, how far the 
breaking of the ſhining matter into fragments, and the conditions of 
the veſſel, contributed to the quick conſumption of it. To this pur- 
poſe, we took a lump of three grains, carefully weighed out, and 
put it into a ſmall glaſs funnel, whoſe upper end was wide and capa- 
cious with regard to the lower part, which was exceeding lender, 
that the noctiluca might have air both above and often below; 
yet the matter not ſlide down, till it were ſo waſted, as to 

e leſs than a ſmal) pin's head. A veſſel of this ſhape I choſe to 
make uſe of, that I might catch the liquor, that would be afforded 
by the deliquation of our icy phoſphorus; for which purpoſe the 
flender pipe of this funnel was put into the orifice of a ſmall cylin- 
drical vial, and there kept in a quiet place, which was a ſouth win- 
dow ; from whence every night, after I was in bed, I cauſed it to be 
brought into my chamber, to ſee if it continued to ſhine. By which 
trials, I found that it remained luminous, and was not yet ſo waſted, 
as to fall quite through the funnel into the vial, at ſomewhat beyond 
the end of the fifteenth day; ſo that it continued to ſhine for three 
hundred and ſixty hours. l 

What has been hitherto related, may juſtly make a man reflect, 
with ſome wonder, upon the ſtrange minuteneſs and multitude of 
parts, that are crowded together in our noctilucal matter; if we 
conſider what a multitude of luminous beams of viſible ſmoke, and 
of odorable efluvia, ſo ſmall a quantiry of it as three grains, could 
inceſſantly afford for two or three hundred hours; leaving, after all 
this, behind it above three times its weight, (tor ſo we found it 
to be) of a liquor, which it ſelf was not a cadayerous one; 9 
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hat it looked like, common water; but was, very probably, impreg- Nar. His r- 
nated with many faline parts, and not a few capable of ſhining w WS 


riskly. | 
; 38.1 took a little of the conſiſtent noctiluca, and having broke it, e infom- 
and, as its brittleneſs would permit, ſpread it here and there upon — ag 
a piece of folded paper; I lighted that paper at the flame of a f. 
candle, and obſerved, that when the flame reached any little fragment 

of the ſhining matter, it would take fire, and burn away in a flaſh- 

ing and — ſputtering manner, accompanied with noiſe; almoſt 

like grains of ſalt-petre, when thrown upon a live coal. 

39. I obſerved alſo, that if I put pieces of paper, on which I had 
placed ſome of theſe grains of no&ilucal matter, upon ſome embers 
covered with aſhes; before the paper it ſelf took fire, the ſhining 
matter would communicate its flame to the contiguous paper. 

40. We put a fragment of our ſhining matter, not amounting to a 
grain, into half a ſpoonful, or leſs, of highly re&ified ſpirit of wine, 
and kindling that liquor with the flame of a candle, the fpirit burned 
away, as is uſual, in a flame partly yellow, but chiefly blue : and 
though the heat of the filver-ſpoon, wherein the trial was made, 
quickly melted the nottilucal matter, and gave it a globular form ; 
yet it continued at the bottom, without manifeſtly mixing with the 
vinous ſpirit, or conſiderably altering the colour of its flame. But 
when the ſpirit of wine was all conſumed, without leaving the 
leaſt phlegm behind it, the laſt drops coming, when they were 
actually kind led, to touch the ſhining matter, they preſently ſet it on fire; 
but its flime was very different from that of the vinous ſpirit : for, 
beſides ſomewhat odd in its figure, its colour was not at all blue, 
or bluiſh, but of an intenſe yellow; and burned ſo fiercely, and 
with ſo vivid a light, that it was ſurprizing to behold : it alſo continued 
to burn for a pretty while, conſidering the ſmall quantity of the com- 
buſtible matter. And whilſt it burned, it emitted plenty of ſmoke, 
that ſeemed to be darted up to a conſiderable height. The matter 
did not burn all away, at once, but left a kind of Caput mortuum, which 
lay in the form of a little cake, partly of a deep yellow, and partly 
of a fine red. This matter being very bulky, in proportion to what 
was conſumed, I proceeded to burn it after another manner, til 
there remained only ſome very few light feces, that ſeemed to be of 
the ſame nature with thoſe in the following experiment. 

41. We took a ſmall fragment, not amounting to a grain, of the 
noctilucal matter, and putting it into a filver-ſpoon, we caſt upon it 
the ſun-beams collected by a ſmall burning glaſs; whereby it was 
preſently ſet on fire, and afforded, together with a great deal of ſmoke, 
a flame exceeding yellow, and ſo very fierce and bright, that it was 
conſpicuous, though, the window being purpoſely ſet open, the 
beams of the ſun, then in the meridian, were ſuffered to beat full 
upon it: a brisk wind alſo blew upon it without extinguiſhing it. 
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At the bottom of the ſpoon, the expiring flame left a round and 


broad Caput mortuum, conſiſting of ſeveral circles, like thoſe of a 
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ſardonyx, the largeſt whereof was white, another yellow, and the 
third red; all the three colours being pleaſant and vivid. Some 
part of this Caput mortuum, being freely touched by the air, appeared 
combuſtible; and the reſt being left in the ſpoon, that the air might 
work upon it, did, for the moſt part, ſoon retolve it felf per deli- 
gquium into a liquor, almoſt as ſharp as ſpirit of ſalt; the reſt remain- 
ing a light black feculency ; of which, becauſe there was fo very little, 
we could make no trial. But ſo much matter could not be left un- 


fired, unleſs ſomething hindered its accenſion; for when we warily 


turned over the little cake with the point of a knife; the under part, 
being, I preſume, hot, preſently took fire upon the contact of the 
air, and flamed away, tilt the matter was almoſt totally conſumed. 

42. We put two grains of our dried noctilucal matter into a glaſs 
mortar, whoſe coldneſs and thickneſs were able to keep it from 
being put into any ſenſible heat, by the operation that was to be per- 
formed in it; and conſequently, from communicating any heat of its 
own to the noctilucal matter. This we pretty briskly rubbed in the 
mortar, with a glaſs peſtle; but though it was thereby brought to 
thine much more yividly than before, yet it did not take fire ; which 
was apt toimpute to the great coldneſs of the glaſs; but at length 
it took fire, and began to burn away in an actual flame, with much 
ſmoke: this, however, did not laſt ſo long as might have been ex- 
pected; probably, becauſe the veſſ:l continued ſenſibly cold; and 
perhaps alſo, becauſe of the narrowneſs, and depth of it, which 
ſomewhat hindered the free acceſs of the air; for ſome matter, 
that was taken out on the peſtle, ſeemed to burn better than that 
which remained in the mortar ; and this being extinguiſhed, was once 
more kindled by trituration; but ſoon expiring again, could not by 
the ſame means be re-kindled, only it ſhone briskly. _ 

43. If our phoſphorus be for any time preſſed hard between the 
fingers, or againſt a board, or ſome ſuch hard, and nor very cold 
body, it will often feel actually and very ſenſibly hot; and ſome- 
times the degree of heat will be fo vehement, as to ſoorch the skin, 
as my venturous affiftant found ſeveral times to his pain; his fingers 


being almoſt covered with bliſters, raiſed on them by handling our 


ſhining matter: he alſo complained to me, that, though he had been 
often burned on other occaſions, yet he found bliſters excited by the 
phoſphorus, more painful than others; and he is not the only per- 
ion, who has complained of finding the burns made with this 
matter, to be more tedious and difficult of cure than ordinary ones. 
But, as our no&iluca was not always made of the ſame matter. 
nor with care equally ſucceſsful; fo I obſerved its diſpoſition to 
burn, and the degrees of heat, to which it would be brought by 
motion, to be different; upon which account, I did not find, . 

me. 
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ſome portions of it, would produce thoſe higher effects of heat, Nar.Hisr. 
that others did; beſides, theſe higher effects gradually differ d among 


themſelves. | 

44. And accordingly, after having in vain tried to fire paper, by 
preſſing and rubbing ſome of our phoſphorus upon it with the 
blade of a knife ; 1 took a piece of fine paper, and having dry'd, and 
warm'd it at the fire, I put a little of our noctiluca in a fold of 
it; and rubbing the paper between my hands, though there was 
thereby produced a conſiderable heat, yet it did not reach to what 
I deſired; but continuing a little while to rub the paper, it on a 
ſudden took fire, and blazed out, ſo that it would have burned my 
hand, had it not been guarded by a thin glove, which was thereby 
ſcorched, and in part ſhrivel'd up. After the ſame manner, to make 
the experiment the more certain, I fired another piece of paper. 

45- To try, whether our phoſphorus, which appeared not inferior to 
that of Mr. Xraft's, would (as his ſometimes did) fire gun- powder; 
we took a little of our ſhining matter, and having, wiped it dry, we 
put it upon ſome dry gun- powder, and with a knife preſſed it, and 
in ſome ſort rubbed it upon the black grains; but found, that 
though a heat were produced, and ſometimes ſuch as would make 
lome of the corns of powder have a bluiſh flame, yet the mixture 
would not go off: ſo that the aſſiſtant, to whom I left the care of 
repeating the experiment, preſuming it would not ſucceed, ſcrupled 
not to hold his head over it, that he might the better ſee what 
change was made in the mixture; but then, upon a ſudden, the 
powder took fire, and the flame ſhooting up, burnt his hair. 

46. The ſame perſon, not long after, bringing me ſome newly diſtilbd 
grains of our noctiluca, covered with ſome of the ſhining water, that 
came over with it, he unluckily broke the glaſs in his pocket ; 
whereupon the heat of his body, increaſed by the motion which a 
long walk had put it into, ſo excited the matter, fallen out of 
= 8 vial, that it burned two or three great holes in his 
cloaths. 

47. And having put together about half a grain of our dry noctilucal 
matter, and ſix times its weight of common flowers of ſulphur, they 
were lodged in the fold of a piece of white paper, which was laid 
upon a board; and when I had a little bruis'd and rubbed this with 
the haft of a knife, it ſhone through the intercepted paper very 
vividly, but did no more. Wherefore, ſuſpe&ing that the want of 
air was the reaſon why it did not burn, I opened the paper, aud 
found, that as ſoon as the air had acceſs, it took fire, and furiouſly 
burned the paper; and, if I had not been wary, wou'd have burned me 
too. At another time, in making the ſame experiment, the ingredients 
being well rubb'd together in folded paper, though before the paper 
was diſplaved and expoſed to the air, they did not kindle; yet upon 
contact with the air, the mixture took fire, and tlaſhed away 
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Nax. His r. at once, with a great blaze, like fired gun- powder; only the flame ap: 
red more luminous. | 
48. The higheſt effect of the heat of our icy noctiluca, was caſually pro. 
duced by my aſſiſtant; who, being deſirous to try, whether ſome that 

was newly prepared, were good, began to draw letters with it, upon a 
piece of plank, that had been long uſed in the laboratory, as part of 
a ſtove; and, chancing to preſs the matter hard upon this board, that 
the conſtant heat of the place had brought to-an unuſual degree of 
dryneſs, he found, to his ſurprize, that he had not only ſhining, but 
burning letters; the lucid matter having actually ſet on fire thoſe parts 
of the wood, againſt which he had ſtrongly preſſed it. | 

Whether the 49+ To examine, particularly, what family, or ſort of falts, the fa. 
falid noffilucs line part of our noctilucal matter either belong'd, or had moſt relation 
be an alkali, to, I ſuffered a little of it to reſolve per deliquium into a clear liquor, 
or an acid, 21d then made therewith ſome of the tryals, by which I uſually ex- 

amine what ſpecies a ſalt belongs to. And gueſſing this liquor by the taſt, 
and the manner wherein it was made, to be ſomewhat, tho' not altoge- 
ther, of the nature of ſpirit of ſea-ſalt ; I dropt a little of it upon a 
convenient proportion of ſyrup of violets, and found that it turned it 
not green, but of a fine carnation colour. I found alſo, that a very 
little of our liquor, preſently deſtroy'd the blue colour, and not the 
other of a tindure of Lignum nephriticum. 

50. I, likewiſe, put ſome of this liquor of the noctiluca, upon filings 
of copper ; which, being thoroughly drench'd, and ſome of them co- 
ver'd with it, I expoſed them in a hollow glaſs for two or three days 
to the air: and by this means had, without the help of heat, a ſolu- 
tion of ſome of the filings, the colour of which ſeemed to partake of 
green and blue. 

51. To make the ſaline nature of this liquor the more manifeſt, l 
put ſome of it upon powder of red coral, which it preſently corroded 
with noiſe and froth ; and putting another parcel of the ſame liquor, 
upon ſome dry falt of tartar, there immediately enſued a fierce con- 
flict between them, whereby ſome noife and much froth was produ- 
ced ; ſo that I thought it needleſs to waſte any more of the noctilu- 
cal matter, to make it farther apparent, that our liquor was not, as 
moſt chymiſts would have expected, of an urinous nature, but be- 
long'd to the famity of acid ſalts; and-ſeemed to be near of kin to that 
— 8. of them, to which the ſpirituous part of common or ſea- ſalt 
elongs. 

Phenomena of 2 put ſome of our dry phoſphorus into a clear vial, able to 
#his phoſphorus hold about an ounce of water; and having very carefully cloſed this 
— far glaſs, I laid it afide, and obſerved it to continue te thine for ſome 
2 a © days ; after which the light manifeſtly decayed, and ſoon after quite 

diſappeared ; tho? I thought it poſſible, that it did not expire fo ſoon 

as it ceaſed to be viſible; becauſe the whitiſh fumes, emitted by the 

matter, whilſt it continued to ſhine, had covered the inſide of * 
bee e 4 all. 
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glaſs, with a kind of whitiſh ſoot, that, at length, darkening it, might Nat. Hist. 
well hinder a faint light from pervading the vetlel, and reaching the 


eye. But it ſeems, that the air included with the phoſphorus, either 
had ſome vital ſubſtance (if I may fo call it) prey'd upon thereby, or 
elſe was by the fumes of the phoſphorus, to name no other poflible- 
ways, tamed, and rendred at length unfit to continue the particular 
flame of our noctiluca. 

3. Yet to purſue the deſign of making a light more laſting than 
3 by keeping the matter from the external air; I took ſome of 
our noctilucal matter, that came over with the aqueous, from which 
*twas not ſo eaſily ſeparable, but that I thought it beſt to leave them 
together, (in regard that it ſhone fo well, that it might paſs for an 
excellent portion of the aerial ncttiluca;) and this we ſealed up in a 
glaſi-egg (whoſe bottom had been made flat) and ſetting it in a place, 
where it would be frequently in my eye, I obſerved it from time to- 
time, eſpecially at night, and found it continue to ſhine for a week, or 
longer; and this with ſo little decay of light, that I was ſurprized, 
when, coming in the night-time to look upon it, I found it to ſhine 
no more; eſpecially ſince I could not reſtore any manifeſt light to it, 
either by agitation, or by moderately warming the ſealed glaſs, that 
contained it. 

54- After many obſervations made of the degrees of light, that our” 
icy noctiluca afforded, as twere of its own accord, without external 
heat ; I thought fir to try, whether, by the application of a moderate 
heat of the fire, the light might not be much invigorated, and perhaps 
the phoſphorus it ſelf be brought actually to kindle, even in a cloſe 
veſſel. We took, therefore, ſome grains of our confiſtent phoſpho- 
rus, and put them into a round glaſs-egg, ſomewhat larger than an 
ordinary hen-egg, fitted with a ſtem of a proportionable bigneſs, and 
about two thirds of a Foot long. This being hermetically fealed up, 
the round part of it was warily, and, by degrees, warmed at the fire; 
and then we inſtantly removed it into a dark place, where the inclu- 
ded matter, not only ſhone much more vividly than before it was heat-- 
ed, but ſome portions of it were brought to an actual flame; as ap- 
peared both by the radjant ſplendor of the burning matter, and by 
the condition of the ſmoke it emitted; and yer more manifeſtly, by 
the intenſe heat which the flaming part of the matter, communicated 
to. that part of the glaſs whereto it adhered ; for there, the veſſel 
was not to be ſo much as touched withcut inconvenience: and when 
this flame expired, which it did after no long time,. the portion of 
the matter, lately kindled, no more fhot.e or burnt as before; but 
was reduced to the condition of the reſt of the noctilucal matter, to- 
gether with which it, for a while, retained a conſiderable degree of 
light, upon account of the heat it had been expos'd to, over and” 2— 
boue that luminouſueſs which ordinarily belonged to it. 


This 
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NT. Hisr. This experiment appeared ſo ſtrange, and was ſo delightful, that, 
co gratify the curious, aud purſue my own deſign, 'twas repeated 


In water. 


within the compaſs of a month or two, between twenty and thirty 
times; the ſame matter being ſtill kept in the ſame veſſel : tho, by be. 
ing melted, and in great part ſublimed by its frequent approaches to 
the fire, it was divided into ſeveral parcels. But that made the expe. 
-riment ſo much the more pleaſant, in regard that ſometimes more than 
one, or, perhaps, than two portions of the matter would ſeem to burn 
at once. This was looked upon as a very new and ſcarce credible 
thing, that a perſon ſhould be able to bring a body to burn with an actual 
flame, and for no inconſiderable time, in a glaſs hermetically ſealed, 
and not large neither, But after we had made many trials, in the 
above mentioned glaſs, there happened a phenomenon, which gave 
me ſome ſuſpicion, that it was not then actually ſealed; tho? it 
did not appear, but that it had been very well ſealed at firſt, and 
might continue ſo during ſeveral tryals: for after this ſuſpicion, we 
uſed the glaſs ten or twelve times, or, perhaps, oftener, to make the 
recited experiment ; and after all thoſe, we could perceive no crack or 
flaw in the ball or ſtem of the glaſs; and found it difficult to get in 
the point of a ſmall pin into a little hole, which we either found, 
or, by endeavouring to find, made at the apex. However, by the 
things formerly related, it appeared, that our noctilucal matter would 
burn with leſs vent, by great odds, than other fewel known to us; and 
that a ſmall quantity may be. made to burn and ſhine longer than one 


would expect. And we were encouraged by what we ſaw, to hope, 


that if a more conſiderable quantity of matter were put into a conveni- 
ently ſhaped glaſs, and aſſiſted with other friendly circumſtances, eſpe- 
cially if the luminouſneſs could be a little heightened, it might be ren- 
dred uſeful in ſhips, and magazines of powder. 

I muſt not omit, that ſometimes there appeared a little liquor in 
this glaſs, and that the reſt of the matter, by the repeated operations 
of the fire, was turned to a red colour, which it yet retains. 

55- I put two grains of our icy nottiluca into a ſmall glaſs-egg, and 
pour'd a pretty quantity of water on it: we heated the liquor well, yet 
without making it boil, and thereby melted the little fragments of 
ſolid matter, and made them flow into one liquid maſs, that kept it 
ſelf at the bottom, diſtinit from the water. This done, we preſently re- 
moved the glaſs into a dark place, and pouring out the water, we ob- 
ſerv'd, that as ſoon as the air came to touch the noctilucal matter, it 
ſeemed to be kindled into an actual flame, that afforded a very vivid 
light; which ſhews, that a kind of fire may be kept under water, as long 
as one pleaſes, without ſenſibly burning; and yet in a moment, upon the 
bare removal of the water, manifeſt it ſelf in the form of actual fire. 
That our ſhining ſubſtance was of this nature appeared evident, be- 
cauſe the water, being poured out ſomewhat too haſtily, carried, along 


with it, which 1 did not intend it ſhould, the whole maſs of the nocti- 
lucal 
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lucal matter; and this, by its fall into the ſilver cup, employed to 
receive the liquor, was divided into two or three parts, which com- 
ing to a fuller contact with the air, blazed out much more than 
when they were in the glaſs, and atforded us a delightful ſpectacle; 
for the flame burned upon the water with much light and fierce- 
neſs, and a ſtrange deal of {moke; between whiles ſputtering with a 
noiſe, like that of ſalt-petre made to burn upon a live coal. Theſe flames 
continued upon the water for a pretty while ; and atter their extin- 
ction, looking into the ſilver cup, we found ſeveral flakes of a reddiſh 
matter, that lay at.the bottom of the water; and the ſide of the 


filver cup, that was next to the liquor, looked almoſt as if fine 


brick-duſt had been ſtrewed upon it. 

56. We took two or three grains of our matter, and put it into 
a vial, of an almoſt ſpherical figure, capable of holding about twelve 
ounces of water: this vial was made of fine glaſs, of a very pleaſant 
colour, participating of thoſe called orange and aurora; but the lucid 
matter being ſhut up in it, and carried into a dark room, did not 
appear through the glaſs to be conſiderably altered in colour. 
And becauſe I imputed this partly to the ſmalneſs of the fragment of 


the phoſphorus, with regard to the capacity of the veſſel, through 


which it would give no more than a faint light; I cavied the 
glals to be confiderably heated, and then brought it into a dark 
room; where, as ſoon as 'twas come, the included matter ſecmed ro 
be actually flaming, and the trajected rays appeared of an unutual 
and glorious colour; the light being ſo conſiderable, that it made 
ſeveral bodies diſtinctly viſible, at a conſiderable diſtance from the 
glaſs: and we judged that by. the help of it a book of a good 
print might have been eaſily read. But this light, which was the 
greateſt we had, till then, produced with our phoſphorus, did not 
laſt long in its vigour ; gradually decaying, till, in a ſhort time, it 
came to little more than the uſual ſplendor of the noctilucal matter. 


57. The little vial, wherein the noctilucal matter and ſome oil of 


mace were included, having been ſet aſide as uſeleſs, I afterwards 
chanced to caſt my eye on it; and to try, whether the unſucceſsſul 
experiment I had made before, was not of the contingent kind; 
there being a dark corner in the room, I carried the via! thither; 


and although it were yet broad day, I was ſomewhat ſurprized, 


upon unſtopping it, to find the included matter immediately afford 
a vigorous light; which put me afterwards upon repeating the 
experiment at different times, which I did with the like ſuccels, with- 
out being able to determine the cauſe of this odd ph-nomenon. 

58. We kept in a ſmall receiver, a parcel of conſiſtent nod luca, 
in which. my aſſiſtant told me, he had met with a ſtrange pheno- 
menon, that ſeemed to appear by chance. This receiver I took 
into my cuſtody, and pouring out the common water, with which the 
iplendid matter was kept covered, to hinder. it. from fzamwy away, 

we 
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we obſerved no other change, than that, upon the removal of the 
water, and the contact of the air, the nothluca would immediately 
ſhine, and continue to do ſo, till we thought fit to extinguiſh it, by 
pouring water on it again. | 

This being done in the morning, I conſidered on the following 
night, that the receiver having been kept in the laboratory, which 
being a very warm place, 'twas but fit, in order to make the trial a 
fair one, to bring the ſhining matter to as great a warmth, as it 
had in the laboratory, where it exhibited the phenomenon I was 
deſirous to ſee. Having, then, cauſed the receiver, with the water 
in it, to be held in a hot place, till the liquor had attained a fit 
degree of warmth, we poured out the water; and within a minute 
or two after, had the pleaſure to ſee, that the conſiſtent matter, 
notwithſtanding the wetneſs that, in probability, the water had left 
on it, did, upon contact with the air, take fire of it ſelf, not without 
Noiſe, and burn with a manifeſt and actual flame. But before we 
could pour in water to quench the fire, the violence of the flame 
had broke the receiver, which was thick; and thrown off a piece 
above half as broad as the palm of one's hand; by which unluck 
accident we were hindred from endeavouring to try, whether we could, 
by repeated experiments, diſcover the cauſe of the appearing contingency 
of this odd phenomenon. | 
; At length we come to give the method of preparing our nodti- 
uca. 

But, 1. I will not poſitively affirm, that the matter I employed 
is the very ſame that was made ule of by the ingenious German 
chymiſts in their noctiluca; for ſome inquifitive men have told 
me, that the Germans mix two or more diſtillable materials; whereas 
employed but one ſubſtance capable of diſtillation. 2. Tho' the 
foregoing obſervations were commonly made upon that ſubſtance, 
which, I gueſs, to be, at leaſt, the chief employed by the Germans; 
yet I fiſt thought, and upon my firſt trial found, that *tis poſſible 
to make a noctiluca of a dry and pulverable ſubſtance, which, for 
ought I can gueſs, was never employed by Mr. Xraft, or thoſe from 
whom he had his ſecret. And bcſiles this ſecond ſort of phoſ- 
phorus, we made a third, which was obtained from a material, that ne- 
ver had been either a part, or an excrement of a human body ; 
nor was mixed with any thing that had been ſo. 3. To name the 
matter, tho* ever ſo explicitly, wou'd not, in my opinion, have 
ſufficed to inform thoſe who wou'd work upon it; for chymiſts 
themſelves would, in all probability, work, as hitherto, on other 
occaſions, they have done, upon the volatile and ſaline, which they 

reſume to be the only ſpirituous and noble parts of the concrete; 
throwing away the reſt as uſeleſs and abominable. 4. I think fit 


to give notice, that having employed the material of our noctiluca, 


with- 
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without previous fermentation or putrefaction, tho it was proceeded Nax. Hisx. 
with after the ſame manner, with that whereby we obtained our: WW 
ſhining ſubſtance 3 and tho? it afforded a ſubſtance, for colour and 
conſiſtence not unlike our luciferous matter; yet I could not find that 

it would ſhine at all. And, indeed, there are ſo many circumſtances 

that may make the experiment miſcarry, that he who ſhall, at the 

firſt attempt, ſucceed in preparing this liquor, muſt be a very skilful, 

or a very lucky operator. Laſtly, that it may appear, as well by 

the very different preparations, as by the different phenomena of the 

Phoſphorus hermeticus, and of the aerial noctiluca, that there is a great 

dilparity between thoſe lucid bodies; I ſhall here add the way we And the 
employed to make either the Phoſphorus Balduini, or ſome other like Pnosr Ho- 
: : : s . RUS BAL» 
it, as it was practiſed in my furnaces. A diffolution being made of u 
fine white chalk in good ſpirit of nitre, or clean Aqua fortis, it is to w_— 

be filtred thro' cap-paper ; and the clear ſolution to be evaporated, 

till there remains a dry ſubſtance; with this white calx you are to 

overlay the inſide of ſome veſſel, made of good earth, that will 

endure the fire, and of a round figure, which is more convenient 

than that of ordinary crucibles; and to the matter contained in this 

veſſel, you are to give, for about half an hour, or an hour, accord- 

ing to the largeneſs of it, and other circumſtances, a due degree of 

fire, which *tis not ealy to hit, and which ordinarily requires a con- 

veniently ſhaped veſſel, whereby the flame or heat may be reverbe- 

rated, till you perceive the matter to have acquired a diſpoſition to 

retain the light; and then the earthen veſſel, which uſually ought 

to be ſomewhat ſhallow, and not to exceed many inches in diameter, 

is to have a cover of fine glaſs or cryſtal, carefully cemented on it, 

to preſerve it from its great enemy, the air. 

We took a large quantity of human. urine, that had been for a The proceſ* 
competent time digeſted or putrefied. This we diſtilled with a for preparing 
moderate heat, till the ſpirituous parts were drawn off; after which, the aerial we- 
the fuperflucus moiſture alſo was evaporated, till the remaining ſub- "Fa 
ſtance became of the confiſtence of a thick ſyrup, or a thin extract; 
and this being well incorporated with about thrice its weight of fine 
white ſand, the mixture was put into a ſtrong retort; whereto we 
joined a large receiver, in great part filed with water. Then, the 
two veſſels being carefully luted together, a naked fire was gradually 
adminꝭſter'd for five or fix hours; that all, which was either phlegma- 
tic, or , otherwiſe volatile, might come over firſt. When this was 
done, the fire was increaſed; and at length, for five or {x hours, 
made as ſtrong and intenſe, as the furnace, a good one, was ca- 
pable of giving. By this meens there came over plenty of white 
fumes, almoſt like thoſe that appear in the diſti lation of oil of 
vitriol; and when theſe fames were paſt, and the receiver grew 
clear, they were after a while ſucceeded by another fort, which ſeemed 
in the receiver to give a faint, bluiſh light, almoſt like that of little, 

Vo I. III. | Ee bur p- 
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NAT. H 5 1. burning matches dipped in ſulphur. And laſt of all, the fire bein 
YN very vehement, there paſſed over another ſubſtance, that was — 


more ponderous than the former, becauſe much of it fell thro” the 


water to the bottom of the receiver; whence being taken, it appeared, 

by ſeveral effects, and other phenomena, to be of a lucid nature *, 

Experiments I ſhall here, for the relation of the ſubject, add a few experiments, 
eat explo- made to ſhew the nature of exploſions. | 

Jour, Having put one ounce of {ſpirit of nitre, ſo ftrong, that its fumes 

with the pi” made the upper part of the containing glaſs always reddiſh, into a 


8 — bolt-head, with a long neck, able to contain twelve or ſixteen 


times as much; we cauſed an equal weight of highly rectified ſpirit 
of wine to be taken; and a little of it being put to the ſpirit of 
nitre, it preſently made ſo ſtrong and quick an exploſion, that ſome 

| of 


* Dr. Wal tells us, that Mr. Boyle find- | dung, and roch alum, mixed together, 
ing, thar urine yielded but a very | dry'd and prepared by a particular pro- 
fmall quantity of phoſphorus, impor- | ceſs, which the author deſcribes at large. 
tuned him to look out bor ſome other | The colour of it is black, brown, red, 
fubject, that might afford it in greater | green, yellow, or white, according to 
lenty; upon which he cauſed, in the | the veſſel, and the degree of fire uſed 
ummer-time, a piece of dry matter to | in the preparation. Ir begins to flame 
be dug up in the fields, where night- | as ſoon as ever it is expoſed to the air, 
men emptied their veſſels; and break- and fets fire to any combuſtible matter 
ing it in the dark, a great number of | whereon tis laid; and muſt, therefore, 
ſmall particles cf phoſphorus appeared | be kept in the ſame glaſs wherein 'tis 
therein. This matter the Dr. immediate- | made; for to put it out of one veſſel 
ly carried to Mr. Boyle, and Mr. Bilgar, | into another, or return any parcel of it 
rhe chymiſt, went preſently to work | back into the ſame, wou'd ſet it all on 
up by Mr. Byyle's direction; but could | fire. See the French Memoirs, A. 1711. 
make very little or no phoſphorus from | p. 49—59. and 3079—316, 25 

it, till another material was added he ſame author prepared three ſorts 
thereto in diſtillation: and then he | of phoſphorus; one that would ſet com- 
made it in ſuch plenty, that ſelling large | buſtible materials on fire, without ap- 
quantities at ſix guinea's, or fix Loui] pearing it ſelf in flame; another, which 
&Or's, the ounce; he ſoon became rich, | gives fire and flame like a burning coal; 
and left England. Phile/. Tranſ. Ne. 314. | and a third, which would burn and 
p. 69. — flame like a lighted taper; and theſe 

Iis very remarkable, what pains and | only differ'd according to the degree of 
coſt the judicious M. Homberg, beſtowed | fire, and the quantity of alum employed in 
upon human excrement, in order to | their reſpective preparations. The ſun's 
diſtil from ir a fine, clear, limpid oil, | rays, or the moiſt 
without any ill ſcent; by means where- | dually admitted into this powder, would 
of, he hoped to fix common mercury | fpoil it; and it muſt, therefore, be kept 
into pure filver. After many labcrious | in a dry, dark place. M. Lemery having 
proceſſes, he, at length, obtained ſuch | ſucceſſively ſubſtituted ſeveral materials 
an oil; but it failed in fixing the mer- | for the human dung, employed in this 
cury. This, however, lead him to dif- | preparation, found, that almoſt any 
cover an excellent —— which | animal, or vegetable material, would 
yields its light without any friction, ſerve in its ſtead ; as the yolks of eggs, 
application of heat, or mixture with any | wheat-flower, & c. with different propor- 
other body; and that as well by night, | tions of alum. See Memoir. de ' Acad. A. 
28 by day. This phoſphorus is a pow- | 1714. p. $29, 
der made from equa] parts of human | 


ure of the air, gra- 
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of it flew out of the glaſs, and hit againſt the cieling of the room; Narr. His r. 
and falling upon the face of him who held the glaſs, made him 
think fire had fallen thereon; but ordering him to proceed more 
warily, he put into the bolt-head only part of a ſpoonful of — — 
of wine at a time; yet at many of theſe affuſions, there would be 
a great noiſe, as of an ebullition produced, thoꝰ no quantity of froth; and 
this was accompanied with ſo great a heat, that I could not hold the 
glaſs in my hand; when immediately there would ifſue out a large 
red ſmoke, to which, when I caus'd a lighted candle to be held, tho? 
at half a foot diſtance from the top of the bolt-head, it would pre- 

ſently take fire, and burn at the top of the glaſs, like a flame at 
the upper end of a candle; till I caus'd it to be blown out, that 
freſh ſpirit of wine might be poured in; which being all mixed with 
the other liquor, the heat and conflict ceaſed. To ſhew that the 
noiſe and ebullition produced in this mixture, is not unattended with 
a brisk, expanſive, or exploſive motion, we put an ounce of the 
ſtrong ſpirit of nitre above-mentioned, into a moderately large bolt- 
head, furniſhed with a proportionable ſtem, over the orifice, whereof 
we ſtrongly tied by the neck a thin bladder, out of which moſt part 
of the air had been ſqueez'd, and into which we had conveyed a 
ſmall vial, containing a little highly re&ified ſpirit of wine. Then this 
vial, that before was cloſed with a cork, being unſtopp'd, without 
untying or taking off the bladder; a ſmall quantity, by gueſs not 
a quarter of a ſpooniul, of the ſpirit of wine, was made to run 
down into the ſpirit of nitre; where it preſently produced a great 
heat and commotion, and blew up the bladder as far as it would well 
ſtretch ; filling alſo the ſtem and cavity of the glaſs with very red 
fumes ; which preſently after forced their way into the open air, in 
a0 they long continued to aſcend in the form of an orange-coloured 
moke. 

I have more than once taken ſtrong oil of vitriol, and common oil irh the oils 
of turpentine, and warily mixed them in a certain proportion, by 9. — 
ſhaking them very well together; whereupon has enſued ſo furious an ef 
agitation of the minute parts of the mixture, and ſo vehement, or 
ſudden an expanſion, or exploſion, as did not only ſeem ſtrange to 
the ſpettators, but would have proved dangerous too, if I had not 
taken care before hand, that the trials ſhould be made in a place, 
where there was room enough; and that even the operator, who 
thook the veſſel, ſhould ſtand at a convenient diſtance from it. : 

We put two ounces of powder'd fal-armoniac into a large glaſs With two bee 
tube, hermetically ſealed at one end, and into the fame, a flender — — 
glaſs pipe, furniſhed with two ounces of oil of vitriol, which was fo placed, —_— 3 
that at pleaſure we could make the liquor run out into the larger of yitriol. 
tube, which was clos'd exactly, ſo that nothing might get in or out. 

My deſign was, that this inſtrument ſhould be fo warily inverted, 
that the operator might get out of the way, and the oil of vitriol 
EC 2 falling 
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Nat. His r. falling flowly upon the ſal- armoniac, ſhou'd, without cauſing any heat; 
produce an exploſion not dangerous to the by-ſtanders. But in my 


P. 1724. 


abſence the operator, not ſtaying for particular directions, raſhly. in- 
verted the inſtrument, without taking care to get away; whence it 
happened, that as ſoon as ever the contain'd liquor, being too plenti- 
fully poured out, came to work on the ſal-armoniac, wherewith it 
uſually produces cold, there enſuedan expanſion or exploſion, fo ſurpri- 
Zingly great, that with a vehement noiſe the glaſſes were broken in- 
to a multitude of pieces, and much of the mixture thrown up, with 
violence, againſt the operator, whereby his hat was ftruck off, and his 
face, eſpecially about his eyes, much hurt; whence, immediately, tu- 
mors, extremely painful, were produc'd; which might, alſo, have 
been very dangerous, had I, not directly cauſed the parts affected, 
to be bath'd with a ſolution. of Saccharum Saturn; in fair water; by which 
means, within an hour or two, the pain that had been ſo raging, was 
taken away, and the fretting oil kept from ſo much as breaking the 
skin of the tumors that it had rais'd. At another time we made a like 
tryal in a ſafer way, by tying a bladder ſo to the top of a bolt- head, 
into which we had, beforehand, put the ſal-armoniac, that by warily 
moving the bladder, whence the air had been preſſed, we cou'd make 
ſome of the ſal-armoniac, we had lodged in its folds, to fall upon the 
liquor, with which it preſently, made an exploſive mixture that quick-. 
Iy. blew up the bladder *. 


two parts of this ſpirit are poured upon 
one part of oil of cloves, or caraway- 
** ſeeds, or of any ponderous oil of vege- 
*© table or animal ſubſtances, or oil of tur- 
* pentine, thickened with'a little balſam 
** of ſulphur, and the liquors grow ſo: 
very hot in mixing, as preſently to ſend 
* up a burning flame; does not this ve- 
# ry great and ſudden heat argue, that 
* the two liquors mix with violence, and 
that their parts in mixing, run towards 
one another with an accelerated moti- 
on, and claſh with the greateſt force? 


It may appear ſurprizing, that. two 
cold liquors Che — together ſhould 
immediately flame, or ſer fire to gun- 
powder; yet any acid ſpirit highly re&i- 
fied, being mix'd with the eſſential oil of, 
an aromatic plant, well freed from acid, 
and thereby render'd partly ſulphureous, 
will do this. But, as M. Homberg obſerves, the 
oils of European plants will not ſerve for 
the experiment, but it requires thoſe of hot- 
ter climates, wiz. oil of cinnamon, cloves, . 
mace,Oc. Nay, if even theſe be adulterated 


with the other, or any way ſophiſticated, 4 and is ic not for the ſame reaſon, that 
is it n , | 


twill fruſtrate. the tryal ; which may, 
therefore, prove a criterion, whereby to | ** well reQified ſpirit of wine, poured on 
* the ſame. compound ſpirit, flaſhes ; and 


examine them. Memoir. de I Acad. A. 1701. 
that the Pulvis fulminans, compoſed of 


* ſulphur, nitre, and ſalt of tartar, goes 
off with a more ſudden and violent ex- 
ploſion than 9 the acid ſpi - 
rits of the ſulphur and nitre ruſhing. 


Dr. Slave furniſhes us with. many cu» 
rious experiments relating to this ſubject. 
See Philoſ. Collect. No; 3. p. 48. Philoſ. Tranſ. | © 
No 150. p 291. N** 213. P. 200. 


But let us hear Sir Iſaac Newton upon 


this ſubje&. © When oil of vitriol, (ſays 


*. he).is drawn off from its weight of ni- 


tre, and from both ingredients, a-com- |- © 


„pound. ſpiric of nitre is diſtill'd, and. 


* towards one another, and towards the 
* ſalt of rartar, with ſo great a violence, as 
by the ſhock to turn the whole, at once, 
into vapour and flame ? When - 
* a.dram. of the. compound ſpirit of nitre- 
Wasn 
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** earth, feels hot, and ſuffocates, and Nar. Hisr. 
makes tempeſts and hurricanes, nd 


2 


«- was poured upon half a dram of oil of 
it- caraway ſeeds in vacuo, the mixture im- 


© mediately made a flaſh like gun-pow- 
« der, and burſt the exhauſted receiver, a 
« plaſs fix inches wide and eight deep; 
« and even the grofs body of ſulphur 
« powder'd, and with an equal weight of 
« ;ronfilings and a little water, made into 
« paſte, acts upon the iron, and in five or 
« {ix hours grows too hot to be touched, 
« and emits a flame. And by theſe expe- 
ri ments, compared with the great quan- 
« tity of ſulphur with which the earth 

« abounds, and the warmth of the interior 
parts of the earth, and hot ſprings, and 

" burning mountains,and with damps,mi- 

© neralcoruſcations, earth-quakes, hot ſuf. 
« focating exhalations, hurricanes, and 
« ſpouts ;. we may learn, that ſulphuge- 

« ous ſteams abound in the bowels of 
« the earth, and ferment with minerals, 
« and ſometimes take fire with a. ſudden, 
« coruſcation and exploſion ; and if pent 

« up in ſubrerraneous caverns, burſt the 
„ caverns With a great ſhaking of the 


earth, as in ſpringing of a mine. And 
„ then the vapour generated by the ex- 


ple ſion, expiring thro' the pores of the 


ſomerimes cauſes the land to ſlide, or 
the ſea to boil, and carries up the water 
thereof in drops, which, by their 
weight, fall down again in ſpouts. 
Alſo ſome ſulphureous ſteams, at all 
times when the earth is dry, aſcending 
into the air, ferment there with nitrous 


acids, and ſomerimes taking fire, cauſe 


„lightning, and thunder, and fiery me- 
** teors. For the air abounds with acid 


i, 28 appears by the ruſting of iron and 


copper in it, the: kindling of fire by. 
blowing, and the beating. of the heart by 
means of reſpiration, Now the above 


violent, as to ſhew, that in fermentati- 
ons the particles of bodies, which almoſt 


very potent principle, which acts upon 
them only when they approach one ano- 
ther, and cauſes them to meet and claſh 
with great violence, and grow hot with 


* the motion, and daſh one another into 
pieces, and vaniſh into air, and vapour, 


* and flame,” Newton. Optic: p. 353—355- 


w 


* vapours, fit to pomote fermentations, . 


mentioned. motions are ſo great and 


reſt, are put into new motions by 2 
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The ſaltneſs 
of the ſea, 
whence ? 


EXPERIMENTS 
OBSERVATIONS 


SAL TNESS of the SEA 


14 H E cauſe of the ſaltneſs of the ſea appears, by Ariſtotle's 


writings, to have exerciſed the curioſity of naturaliſts hefore 
his time; ſince which, his authority has, for many ages, 
ſway'd the generality into his opinion; till of late, ſome learned men 
took the boldneſs to queſtion the common doAarine : and from that time, 
the controverſie has been kept on foot, and, for ought I know, will 
be fo, as long as 'tis argued, on both ſides, but by dialectical argue 
meuts. I ſhall here, therefore, deliver ſome particulars about the 
ſaltneſs of the ſea, obtained by my - own tryals, where I was able to 
make them; and where I was not, from the bett relations I could 
procure. | 
Firſt then, Ariſtotle and his followers, derive the ſaltneſs of the ſea 
from the aduſtion of the water by the ſun-beams; but it has not, I 
believe, been found, where no ſalt or faline body was diſſolved in, or 
extracted by water, expoſed to the fun, or other heat, that any ſuch 
ſaltnels is produced. There are many lakes aud ponds of freſh water 
to be met with, even in hot conntries, where they lie expoſed to 
the action of the ſun. And as for other heat, by diſtilling off com- 
mon water in large glaſs bodies, till all the liquor came over, I found, 
at the bottom, not above a three thouſhndth part of ſalt, among a 
little white earthy ſubſtance. And tho* there had been a greater 
quantity of ſalt, which, perhaps, may be met with in ſome waters, 
I ſhould not have concluded it generated out of the water by the 
action of the fire; becauſe I have, by ſeveral tryals, found, that in 
many places, common water, before ever it is expoſed to the heat of "ay 
| un, 
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fun, or other fire, has in it a ſaltneſs, eaſily diſcoverable, of the nature Nax. His r. 


of common or ſea-ſalt. | 

But ſome champions for Ariſtorles opinion alledge experience for it; 
vouching the teſtimony of Scaliger to prove, that the ſea taſts ſalter 
at the top, than at the bottom; where the water is affirmed to be 
freſh. . 

'Tis true indeed, having often obſerved ſea- ſalt diſſolved in water, 
uſually to begin its concretion, upon the abſence of the ſuperfluous 
liquor, I think it not impoſſible, that, ſometimes, in very hot cli- 
mates, the ſea may taſt more ſalt at the ſurface, than at ſome diſtance 
beneath it. But conſidering with how great a proportion of the 
falt common water is impregnated, before it ſuffers ſaline concretions 
to begin; and how far ſhort of that proportion, the ſalt contained 
in the ſea water is, being found about Holland, ſcarcely as one to 
forty ; it ſeems not likely, that Scaliger's obſervation was well made; 
and it muſt be very unlikely that it ſhould generally hold, if the 
ſaltneſs of the ſuperficial parts of the ſea, be compared with that 
of the lower. 

Yet I do not build my opinion wholly upon this argument, that 

falt being a heavier body than water, muſt neceffarily communicate 
moſt ſaltneſs to the loweſt parts. 
For though this be plauſible, yet water is a fluid, the reftleſs agi- 
tation of whoſe corpuſcles, makes thcm, and the particles they carry 
with them, perpetually ſhift places; whereby the ſame parts come to 
be ſometimes at the top, and ſometimes at the bottom. This, there- 
fore, being conſidered, with the peculiar diſpoſition of diſſolved ſea- 
falt, to begin its we og upon the ſurface of the water, it may 
render the argument tuſpe&ted ; and the rather, becauſe that in me- 
talline and other tinged ſolutions, 1 have not uſually obſerved the - 
upper part of the liquor to be manifeſtly deeper coloured than the 
lower; though between metalline bodies and their menſtrua, the diſ- 
proportion of ſpecific gravity uſually far exceeds that which I have - 
met with, between ſea- ſalt and common water. 

"Tis urg'd out of Linſchaten, that wanting freſh water near Goa, they 
make their ſlaves fetch it from the bottom of the ſea. But were 
this ſtrictly true, it wou'd not univerſally follow, that all the water 
at the bottom of the ſea is freſh; ſince in other parts the contrary 
has been found by experience. Springs of freſh water may happen 
in ſome parts of the ſurface of the earth, covered with the ſea, as 
they do in innumerable vallies, and other places of the terreſtrial ſur- 
face: not to mention thoſe ſprings -that often appear upon a low - 
ebb of the ſea, The curious Hungarian governor, who gives us an 
account of the wonderful waters in his country, relates, that in the 
river FYagw, which runs by the fortreſs Galgotium, the veins of hot 
water ſpring up at the bottom of it. And I have been affured by 
more than one learned eye-witneſs, that there is a place upon the 
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.HisT. Neapolitan coaſt, where they obſerved the water to ſpring -up hot 
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beneath the ſurface of the ſea; ſo that one of them thruſting 
in his hand and arm ſomewhat deeper,. found an offenſive .degree of 
heat therein. PO ern 1 507 An 

But as to the particular caſe of Cox, I inquired of a great. traveller, 


-and a man of letters, who Having lived in that city, and the neighbour- 


ing places, gave me a pertinent account of it. He tells me, that the 
divers do not now think it needful, to fetch their freſh water ſo 
low as from the bottom of the ſea ; and that by the little depth, 
whence he caus'd it to be taken up, he judg'd it did not come to 
much from any freſh water ſprings, riſing at the bottom of the ſea, 
as from a ſmall river, which, not far from thence, runs into the fea ; 
with ſuch a conjuncture of circumſtances, that the treſh water yet 
keeps it {elf tolerably diſtinct and potable, though not very good. 

I might alſo pretend to a clear experimental demonſtcation of the 
contrary to what Scaliger delivers, from the teſtimony of the learned 
Patricius; who affirms, that being upon the ſea near Caudia, he did, 


in the company of a Venetian .magiſtrate, Moccenigo, let down a 


veſſel to the bottom of the ſea, where, hy the help of a contrivance, 
it was unſtopp'd, and filled with water; which being drawn up, 
was formd to be not freth, but ſalt. However, 1 ſhall confirm the 
ſaltneſs of the ſea at the bottom, by ſame leſs exceptionable obler- 
vations. 0 | | ey * 

The firſt is, that of the perſon who, by the help of an engine, 
cord ſtay a confiderable time at the bottom of the ſea; of whom 
F learn'd, that the water had as falt a taſt there as at the top. 

The next oblervation I obtained by means of a great traveller into 
the Faſt: and Meſt-Indies, Who having ſeen the famous pearl-fiſhing 
at Manar, near the great cape of Comori, was aſſured by the divers, 
that the ocean there was ſalt at the bottom. And the ſame perſon 
being asked about the ſaltneſs of the ſea, in a certain place under 
the torrid Zcne ; which, by the relation of a traveller, I was inclin'd 
to think, abounded extraordinarily with ſalt, he affirmed, that not 
only the divers declared to him, that the ſea was there exceeding 
falt at the bottom, but brought up ſeveral hard lumps. of ſalt from 
thence; whereo” the fiſhermen and others made ule to ſeaion their 
meat, as himſelf alfo did; which yet we may alcribe not only to the 
plenty of ſalt already diſſolved in the water, hut to the greater indiſ- 
poſition that ſome torts of ſalts have, to be diifolved in that liquor. 
And jaſtly, meeting with an inquiſitive engineer, who had many oppor- 
tunities to make obſervations in deep waters; | defired him to take a 
certain copper veſſel of mine, furniſhed with two valves opening up- 
wards, and let it down at ſea; but he told me, I might fave my ſelf 
the trouble, for that with a tin veſſel, very little differing from mine, 
he had, near the ſtreights of Gibraltar, fetch'd up ſca-water from the 

depth 


upon the Saltneſs of the Sea. 


depth of about forty fathoms, and found it to be as falt in taſt, as the 
water near the ſurface. f 

Theſe obſervations may ſuffice to ſhew, that the ſea is ſalt at the 
bottom, in thoſe places where they were made; yet I thought it 
was not fit to acquieſce in them, but rather endeavour to ſatisfie 
my ſelf, by the beſt trial 1 could procure to be made with my copper 
veſſel, what faltneſs is to be found in the water at the bottom of 
our ſeas, when examined by weight, and not by taſt; and in order 
thereto, having delivered the above-mentioned inſtrument to the 
engineer, when he was going to ſea; he ſent me, together with it, 
two bottles of ſea-water, taken up, the one at the top, and the other 
at the bottom, fifteen fathoms deep. The colour and ſmell of theſe 
two waters were ſomewhat different; but when J examined them 
hydroftatically, by weighing a roll of brimſtone firſt in one, and 
then in the other, I ſcarce found any ſenſible difference in their ſpe- 
cific gravities. So that if the degree of the ſaltneſs of ſea-water, 
may be ſafely determined by its greater or leſſer weight; then, ſo 
far as this ſingle experiment reaches, the ſaltneſs is equal at the top 
and bottom of the fea. 
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And as to thoſe very few places, if really there have been any, 74, ſorings 
where the ſea-water was found freſh at the very bottom; I think of freſh water 
one may aſcribe the taſt of the water, to the bubbling up of ſprings #97 riſe at. 


of freſh water, at, or near enough to, thoſe very places. I know this 
has the appearance of a paradox; ſince it may ſeem altogether 
unlikely, that ſo ſmall a ſtream of water as can be afforded by a 
ſpring, ſhould be able to force its way up, againſt the reſiſtance of 
ſo vaſt a weight, as that of the incumbent ſea; eſpecially ſince this 
liquor, by reaſon of its ſaltneſs, is heavier in ſpecie than freſh water. 

But perſons acquainted with hydroſtatics, know, it matters not 
how great a quantity of liquor, lies laterally higher than the lower 
orifice of the pipe or channel, that gives paſſage to the fluid to 
be impell'd up into it; — the upper ſurface of that in the 
channel or pipe, have a ſufficient perpendicular height, with regard 
to that of the ſtagnant water; for no more of all this fluid will 
hinder its aſcent, than the weight of fuch a pillar of it, as is directly 
incumbent thereon. So that, conſidering the channel wherein a ſpring 
runs into the ſea, as a long inverted 1yphon ; if that part either of 
the neighbouring, or more diſtant ſhore, whence the ſpring or river 
takes its courſe, be a hill, or a rock, or any other place conſiderably 
higher than that part of the bottom of the ſea, at which the channel, 
which conveys freſh water, terminates ; that liquor will iſſue out, not- 
withſtanding the reſiſtance of the ocean. 

At once to illuſtrate and prove this paradox, I took a veſſel of a 
convenient depth, and a ſyphon of a proportionable length, both of 


and proved 4 


them glaſs, that their tranſparency might permit us to ſee all that experimens.; 
paſſed within them. Into the larger veſſel we put a quantity of ſea- 
Vol. III. 3 water, 
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water, and into the longer leg of the ſyphon, which was inverted, 
we poured a convenient quantity of freſh water; and kept it from 
running out at the ſhorter leg, by ſtopping the orifice of the longer 
with the finger: then this ſyphon being ſo placed in the larger 
veſſel, that the orifice of the ſhorter leg was far beneath the ſur. 
face of the ſalt- water; and the ſuperficies of the freſh water in the 
longer leg, a pretty deal higher than that of the ſurrounding ſalt- 


water; we unftopped the orifice of the upper leg, whereby the 


water in the ſyphon tending to reduce it ſelf to an equilibrium in 
both legs, the water in the upper, being much higher and heavier 
than that in the other, by ſubſiding, drove away the water in the 


ſhorter leg, and made it ſpring out at the orifice thereof, in ſpite 


of the breadth and ſpecific gravity of the fſalt-water. And this 
impulſe of the freſh water upwards, laſted as long as the ſurface of 


that water in the longer leg, retained its due height above that of 


the ſurrounding ſea-water. 

And to make this experiment the more viſible, I perform'd it 
with freſh water, tinged with brazil or log-wood ; but to prevent its 
being objected, that thereby the ſpecific gravity of the liquor would 
be altered or increaſed; I afterwards choſe to make it with claret 
wine, which, being lighter than common water, and of a conſpi- 
enous colour, is very convenient for the purpoſe. When placing 
the orifice of the ſhorter leg, at a convenient diſtance below the 
ſurface of the ſea-water, *twas pleaſant to obſerve, how upon the 
removal of the finger that ſtopp'd the orifice of the longer, the 
quick deſcent of the wine contained in it, impell'd the colour'd 
liquor in the ſhorter leg, and made it ſpring up at its orifice into 
the incumbent ſea-water, in the form of little red clouds, and ſome- 
times of very lender ftreams. And as this ſhorter leg of the ſyphon 
was raiſed more and more towards the ſurface of the water, ſo there 
iſſued out more and more wine at the orifice of it; the liquor in the 
longer leg proportionably ſubſiding, yet continuing manifeſtly higher 
ms the ſurface of the ſalt-water, than which it was in ſpecie 
ighter. | 

The true cauſe of the faltneſs of the ſea, I, with the moderns, 
aſcribe to the ſalt that is diſſolved in it: but I take that ſaltneſs to 


be ſupplied, not only from rocks, and other maſſes of ſalt, which at 


the beginning were, or in ſome places may yet be found, either at 
the bottom of the ſea, or at the ſides, where the water can reach 
them; but alſo from the ſalt, which the rains, rivers, and other 
waters, diſſolve in their paſſage through many parts of the earth; 
and at length carry along with them into the ſea. For tis manifeſt, 
that ſeveral countries afford falt-ſprings, and other running waters, 


that at length terminate their courſe in the ſea; and I have ſome- 


times ſuſpected, that very frequently the earth it ſelf is impregnated 


with. corpuſcles, or at leaſt, rudiments of common ſalt; t * 5 


upon the Saltneſs of the Sea. 


ſuch thing be vulgarly taken notice of. For eminent chymiſts, 
affirm themſelves to have found a conſiderable quantity of an exceed- 
ing ſaline liquor, upon the evaporation of large quantities of ſome 
waters: and a large quantity of common falt, is uſually ſound in 
the refining of ſalt- petre; a ſalt, which, as experienced writers teach, 
almoſt every fat earth, kept from the fun and rain, and from ſpend- 
ing it ſelf in vegetation, will afford. 

And fince the earth abounds with common ſalt, in many more 
places than are uſually obſerved; and ſince *tis probable, that by 
maturation, or otherwiſe, ſalt may daily grow in the earth; tis ob- 
vious, that our common terreſtrial ſalt being diſſolved, may ſuffice 
to make the ſea-water brackiſh: the ocean too, may receive ſupplies 
of ſalt from rocks and ſprings latent in its own boſom ; which, 
poſſibly, is one reaſon, why ſome ſeas are ſo much ſalter than others. 

And as our common terreſtrial ſalt, may be communicated to the ſea 
in plenty enough to impregnate it with as much faltneſs as we 
obſerve it to have; ſo the difference between that ſalt and ſea - ſalt 
ſeems not too great, - to be derived from thoſe changes that the 
terreſtrial ſalt may be liable to, when it comes into the ſea. For 
that the marine ſalt, and the terreſtrial, very well agree in the gene- 
ral, may be argued from the reſemblance in ſhape, taſt, &c. obſerv- 
ed between the yy produced by expoſing each of them, in a 
diſtin& glaſs, to ſuch a heat, as may flowly carry off the ſuperfluous 
moiſture, and ſuffer them to coagulate into cubical grains: and the 
leſs differences that may be met with between theſe two ſalts, may 
well be ſuppoſed producible by the plenty of nitrous, urinous, and 
other ſaline and bituminous bodies, that by land-floods, and other- 
wiſe, are from time to time carried into the ſea; and by ſeveral 
things that happen to it there, eſpecially by the various agitation tis 
put into by tides, winds, currents, &c. 

We may juſtly be the more careful to determine, whether the 
ſaltneſs of the ſea-water proceeds from common falt diffolved in it, 
becauſe if it appeared to be ſo, we might the more hopefully attempt 
to obtain, by diſtillation, ſweet water from ſea- water; ſince, if this 
liquor be made by the bare diſſolution of common ſalt in the other, 
"tis probable, that a ſeparation may be made of them, by ſuch a heat, 
as will eaſily raiſe the aqueous parts of ſea-water, without raiſing 
the ſaline. And ſuch a method of ſeparating freſh water, from that 
which was ſalt, would make our doctrine of uſe, and be very bene- 
ficial to navigation, and conſequently to mankind. For in long voy- 
ages, tis but too common to be liable to hazards and inconveniencies, 
for want of freſh and ſweet water; whereby men are ſometimes forc 
to drink corrupt, brackiſh water, which gives them ſeveral diſeaſes, 
particularly the ſcurvy, and the dropſie. And ſea-men receive ſo 
many other inconveniencies thro* the want of freſh water, that, to pre- 
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vent, or ſupply it, they are often forced to change their courſe, and | 
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Nar. Hisr. fail ſome hundred of miles to a dangerous coaſt, by which means they 
ww = often loſe the benefit of their trade-winds, and frequently of their 
voyage. And theſe are inconveniencies which might be, in good mea- 
ſure, prevented, if potable, and tolerably wholeſome water, could be 
obtained by diſtillation, in the midſt of the ſea it ſelf; to ſerve. the 
failors till they could be ſupplied with natural freſh water. To at- 
tempt this, I took ſome Engliſh ſea- water, whence I was able to ſepa. 
rate betwixt a thirtieth and fortieth part of dry ſalt; and having di- 
filled it in a glaſs-head and body, with a moderate fire, till a conſider- 
able portion of it was drawn over, we could not diſcern any ſaltneſs 
in it by the taft ; beſides, I found it ſpecifically lighter than ſuch wa- 
ter as is daily drunk by per ſons of quality at London. I afterwards ex- 
poled it to a more chymical examination, and did not by that find 
any thing of ſea-ſalt in it; tho' I have ſeveral times, by the ſame way, 
manifeſtly diſcovered a ſaltneſs in inland-waters, that are uſed for 
tweet. If I would have employed a ſtronger heat, and veſſels larger 
and lower, or otherwiſe better contrived for great diſtillation, I might, 
in a ſhorter time, have obtain'd much more diſtill'd water: but whether 
fuch liquors will be altogether ſo wholeſom, experience muſt deter- 
mine. Yet that ſea-water, diſtill'd even in no very artificial way, may 
be ſo far wholeſom, as not ſoon to be ſenſibly noxious, may be ga- 
thered from the teſtimony of that famous navigator Sir R. Hawkins, 
who commanded a fleet, in the Indies, for queen Elizabeth. For he, 
in the judicious account he gave of his voyage, wherein they were di- 
ſtreſſed, even in the admiral's ſhip, for want of freſh water, has this 
memorable paſſage. © Altho' our freſh water had fail'd us many days 
(before we ſaw the ſhore) yet with an invention I had in my ſhip, 
I eaſily drew out of the water of the fea ſufficient quantity of freſh 
„ water, to ſuſtain my people, with little expence of fewel; for with 
4 four billets I ftilld a hogſhead of water, and therewith dreſſed meat 
© for the ſick and whole. The water ſo diſtill'd we found to be 
ce wholſom and nouriſhing.” 

Ziquarr din And becauſe the potableneſs of fea-water may concern the healths 
Billed from and lives of men, I ſhall here add two or three obſervations I made 
+ "vo >= upon thoſe few diftill'd liquors, I had occaſion to draw from ſea-wa- 
wad ter. Having then, upon ſome of the diſtill'd liquor, dropt a little oil 
| of tartar per deliquium, I perceiv'd no clouds at all, or precipitation to 

be made; tho? a ſmall proportion of that liquor being dropt into the 

undiſtill'd fea-water, would preſently. trouble and make it opake; and, 

* tho ſlowly, ſtrike down a conſiderable deal of a whitiſh ſubſtance, 
I found, alſo, that a very ſmall proportion of an urinous ſpirit, ſuch 

as that of ſal-armoniac, would produce a whitiſh and curdled ſubſtance 

in ſea-water, before it was expoſed to diftillation, but not in the liquor 

drawn from it: which argued, that there were but few or no ſaline 

particles of ſea-falt aſcended with .the water; otherwiſe theſe alcali- 
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zate and urinous ſalts would, in all likelihood, have found them out, Nr. HIsr. 
and had a viſible operation on them. I farther remember, that NS 


when the diſtillation was made in glaſs veſſels, with an eaſie fire; not 
only the firſt running, but the liquor that came over afterwards, was 
not perceived to be brackiſh, but good and potable. And by a hydro- 
ſtatical tryal, I found our diſtil'd ſea-water to be lighter in fpecie 
than common conduit water, but heavier than diſtill'd rain-water. 

To return, it may be objected, that if the terreſtrial falts, carried 
by ſprings, rivers, and land-floods, into the fea, were the cauſe of its 
{aline taſt, thoſe waters themlelves muſt be made ſalt by it, before they 
arrive at the ſea. But this objection will not reach the ſprings and 
rivers of ſalt-water, that in ſeveral places, either immediately or me- 
diately diſcharge themſelves into the ſea. However, I take it to be 
only a partial cauſe, that contributes to the degree of ſaltneſs obſer- 
ved in the ocean, where this imported ſalt may join it ſelf with that 
it finds there already, and being detained by it, contribute to the bri- 
nineſs of the water. 

If it be urg'd, that from hence the fea muſt increaſe in ſaltneſs, I 
may ſuſpend my anſwer till it appear by competent obſervation, that 
it does not ; which, I think, we have no tryals to warrant. And if 
the matter of fact were certain, I think it poſlible to give a far- 
ther anſwer, and ſhew probable ways, how ſo ſmall an addition of ſalt 
may be diſpers'd by nature, and kept from increaſing too much. 


But the taſt of ſea-water is not ſuch a ſimple ſaline taſt, as ſpring- The cauſe 4 
water would receive from Sal * or ſome other pure terreſtrial {alt Ve bieter 


diſſolved in it; but a bitteri 
peculiar caufe which authors commonly overlook. I am not aſſur'd by 
any obſervations of my own, that this receſs from a purely faline 
taſt, is likely to be of the very ſame kind, and to be equally met 
with, in all ſeas. The cauſe both of the bitterneſs and ſaltneſs of the 
fea-water, is ſaid to be aduſt and bituminous exhalations aſcending out 
of the earth into the ſea. Now, that there is abundance of actual ſalt in the 
fea-water, to give the ſaline taſt and weight it has, the ſalt, that the ſun, in 
many places, plentifully ſeparates from the ſaltleſs wateriſh parts, ſuffi- 
ciently manifeſts. But as to the bitteriſh taſt, I think it no eaſie matter 
to give à true account of it; tho? I am apt to aſcribe it to the ope- 
ration of ſome general agents upon the vaſt ocean, and to the alte- 
ration that the ſalt receives from the mixture of ſome other things, 
among which bitumen may be one of the priucipal. 

But tho' in ſome places of the ſea there are confiderable quanti- 
ties of bitumen, or bituminous matter ; yet I dare not derive the bit- 
terneſs of the ſea wholly from bitummous exhalations, but in good 
part, at leaft in ſome places, from the liquid and other bitumen, 
that is imported by ſprings and other waters into the ſea ;, of which 
we have an eminent inſtance in Barbadoes tar, according to the relation 
I had of it from an inquiſitive gentleman, who is one of the chief 

| plauters 


one, that muſt be derived from ſome in ſto water. 
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Nar.Hisr. planters of the iſland, and took pleaſure to obſerve this liquid bitumen 
co be carried in conſiderable quantities from the rocks into the lea: 


and I think it poſſible enough, that ſome of the {ſprings which riſe un- 
der the ſurface of the ſea, may carry up with them bituminous mat. 
ter, contributing to make the ſaltneſs of the ſea degenerate; as ! 
have ſuſpe&ed, that in ſome places the fulphureous exhalations, and 
other effluyia from the ſubmarine parts of the earth, may, ſometimes, 
contribute to change the ſaline taſt of the ſea-water: for not only ſul. | 
phureous ſteams, but ſometimes actual flames, have broken through from 
the lower parts of the ſea to the upper; and I have ſometimes mate, 
by art, a rude imitation of that phenomenon. Some experiments, allo, 
of my own, and other inducements, have perſuaded me, that, ſome- 
times, ſea-ſalt does not obſcurely participate of combuſtible ſulphur. 
But as the taſt of the ſea-water is not in all parts of the ocean unitorm, 
it might ſuffice to take notice in general, that this difference may, 
in ſome meaſure, be caus'd by adventitious bodies of ſeveral kinds; of 
which *tis probable, that in different places the ſea-water variouſl 
partakes. And not to mention here the fragrant ſmell of violets, whic 
has by ſeveral, and particularly by an eminent perſon, of whom I en- 
quired about it, been obſerved, in ſome hot countries, to proceed from 
ſea-ſalt; I have many other reaſons to think, that it is uſually no ſim- 
ple falt, nor free from mixture. For by more ways than one, and parti- 
cularly by cohobating it from its own ſpirit, we have obtained a 
dry ſublimate, which ſeemed to be a compounded body. 

And I have ſuſpe&ed, that the various motion of the ſea, and its 
being expoſed to the action of the air and ſun, may contribute to give 
it a taſt other than ſaline ; ſince ſea-ſalt, by being barely expos'd for 
many months to the air, and ſometimes, perhaps, put into a gentle 
agitation by a digeſtive heat, I found acquired a very different taſt 
from the ſimple ſolution of ſea-{alt in common water. 

It appears alſo, by what I have learned from navigators, about 
the manifeſt various colours, and other qualities of the different parts 
of the ſea, that tis not every where of ſuch an uniform ſubſtance as 
men vulgarly imagin; and that vaſt tracts of it are imbued with ſtu- 
pendous multitudes of adventitious corpuſcles, which, by ſeveral ways, 
diverſifying its parts, keep it from being a ſimple ſolution of ſalt. And 
becauſe 'tis generally thought, that the ſea-water is, by reaſon of the 
falt it abounds with, uncapable of putrefaction; I will add, that having 
kept a quantity of ſea-water, which I had cauſed to be purpoſely ta- 
ken up between the Ergliſh and French ſhores, in a good new rundlet, 


'a place where the ſummer ſun beat freely from, it did, in a few 


weeks, acquire a ſtrongly fetid ſmell. But a navigator of my acquain- 
tance, having often ſailed in the Indian and African ſeas, told me, that 
being once, tho' it was in the month of March, becalmed, in a place, 


for twelve or fourteen days, the ſea, for want of motion, and by reaſon of 
the heat, began to tink ; ſo that, he thinks, if the calm had continued 
, | | 1 : 


much 
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upon the Saltneſs of the Sea. 


much longer, the ſtench would have poiſoned him, They were freed Nur. Hisx. 
from it as ſoon as the wind began to agitate the water, and broke 


the ſuperficies; which alſo drove away ſhoals of the ſea tortoiſes, and 
a {ort,of. filh, that before lay basking on the top of the water. 

And Sir X. Hawkins takes notice; that “ were it not for the moving 
& of the ſea by the force of winds, tides, and currents, it would 
ce corrupt all the world. The experience I ſaw, ſays he, in the year 
« 1590, lying with a fleet about the iſlands of Azores, almoſt fix months, 
te the greateſt part of the time we were becalmed ; with which all the fea 
te became ſo repleniſhed with ſeveral ſorts. of gellies, and forms of ſer- 
« pents, adders, and ſnakes, as ſeemed wonderful; ſome green, ſome 
cc black, ſome yellow, ſome white, ſome of divers colours, and many 
« of them had life; and ſome there were a yard and a half, and 
tc two yards long; which, had I not ſeen, I could hardly have be- 
ce lieved. And hereof are witneſſes all the company of the ſhips 
© which were then preſent; ſo that hardly a man could draw a 
© bucket of water clear of ſome corruption. In which voyage, 
© towards the end thereof, many of every ſhip fell fick of this 
te diſeaſe, and began to die apace; but that the ſpeedy paſſage into 
© our country, was a remedy to the crazed, and a preſervative for 


“ thoſe that were not touched.” 


As to the various degrees of the ſea's ſaltneſs, authors are ſilent; Yariow' de- 


only a few navigators tell us, they obſerve fome ſeas to have a more, 
and others a leſs ſaline taſt. 

To gain, therefore, fome light in this matter : to-a learned man who 
was to ſail to places of different latitudes in the torrid zone, I 
delivered a glaſs inftrument, fitted, by the greater or leſs emerſion 
of the upper part, to ſhew, accurately enough for uſe, the greater 
or leſs ſpecific gravity of the ſalt-water it was ſet to ſwim in. 
This he put, from time to time, into the ſea-water,. as he failed to- 
wards the Indies; whence he wrote me word; that “ he found, by 
te the glaſs, the ſea-water to increaſe in weight, the nearer he came 
* to the line; till he arrived at a certain degree of latitude, as he 
«<' remembers, about the thirtieth; after which, the water ſeemed 
* to retain the ſame ſpecific gravity, till he came to Barbadoes or 
* Famaica.” | 
Another obſervation I obtained, by inquiry, of an ingenious perſon, 
and a ſcholar, at his return from the Eaſt-Iudies; who affirm'd to 
me, that he, and a gentleman of my acquaintance, took up bottles 
full of. ſea-water, under the equinoctial, and off the cape of Go 
Hope, which lies in about 34 degrees of ſouth: latitude; and found 
the 8 of theſe diſtant parts of the ocean, to be of the ſame- 
weight. * | 

In a letter from Maſilapatan, on the gulf of Bengale, in the Faſt-- 
Thdies, written by Sir William Langhorn, who is iutruſted with the 


care. of the Exgliſh factories in thoſe parts, L have the. iollowing: ac-- 
| | 5 : count 2- 


grees of ſalt- 


neſs in diffee 
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Nar. Hisr. count: * Off the cape, in 37d. oo m. ſouth latitude, I took up 
[ © ſome ſea-water, and kept it till I came to the line again; and 
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© then compared it with the water there; filling the ſame bottle 
ce again to the ſame height by a mark, and found it exactly of the 
« {ame weight.” _ | | 

Inquiring of an obſerving perſon, who had been at Moſambique, 
which is thought to be one of the hotteſt places in the world, 
whether he did not there find the ſea to be more than ordinarily 
falt? he anſwered me, that, coming thither in a great carack, when 
he returned from the town to the ſhip, he obſerved near two hands 
breadth of the veſſel riſen above the ordinary part, to which it 
uſed to fink; ſo that he took notice of it to the captain, as fear. 
ing that part of the lading had been, by ftealth, carried to ſhore : 
but the pilot, who had made thirteen or fourteen voyages to the 
Indies, aſſur d him, what he had obſerved about the ſhip was uſual 
-7 that place, where the taſt diſcovered the water to be exceeding 
alt. 

Nor need we ſcruple to allow, that ſome ſea-waters may be very 
much more impregnated with falt than ours; for water will natu- 
rally diſſolve, and retain a far greater proportion of ſalt, than that 
which is commonly met with in the ſea. A thirty fifth, a thirtieth, 
or, at moſt, a twenty fifth part of ſalt, will make water more ſaline, 
than it is found in many ſeas: and a friend of mine, who is maſter 
of a ſalt-work, informed me, that the water of his ſprings affords 
him a twelfth part of good white ſalt; and that another ſpring not 
far off, yields no leſs than an eighth part. 

To come to my own experiments that I made about the gravity 


to diſcover the of ſea-water, which I order'd to be taken up, ſome at the depth o 
weight of ſe#> about fifteen fathoms near our ſhore, and ſome in another place © 


water. 


the channel between England and France. 

We took a vial, with a long and ſtrait neck, and having counter 
pois'd it, we filled it to a certain height with common conduit water 
we noted the weight of that liquor; which being poured out, tl 
vial was filled to the ſame height with ſea-water, taken up at th 
ſurface; and by the difference between the two weights, the ſe: 
water appeared to be about a forty fifth part heavier than the othe 

We carefully counterpois'd a piece of ſulphur in the upper ſe: 
water; it weigh'd 3 /s. 104 gr. and being alſo weigh'd in ſe 
water fetch'd from the bottom, it gave us the ſame weight; whic 
ſnewed thoſe two waters to be of the ſame ſpecific gravity. V 
then weigh'd the ſame ſulphur in common conduit water, ar 

ound it 3 ,,. 15 2 gr. By which it appeared, that the ſea-water w. 
but about a fifty third part heavier than this water: which 
ſuch a difference from the proportion found in the former way 
trial, that I could not imagine what to attribute it to; unleſs t] 
ſea-water, by long ſtanding in a veſſel, which, though covered, 

expo 


upon the Saltneſs of the Sos 


expos d to the hot ſun, might both have been rarified, and have had NXT. Hist. 
ſome- ſeparation made of its ſaline, or other heavier parts; on which 


account, that portion we took up for our trial, might appear lighter 
than elſe it would have done; or unleſs (the experiment having been 
made in London, where great and ſudden rains, and other accidents, 
will ſometimes viſibly vary the conſiſtence of common water ;) the 
liquor I then employed, without examining it, might be more ponde- 
rous at that time than at another. To the latter ſuſpicion I was 
the more inclined; becauſe, having afterwards weighed the ſame 
piece of ſulphur, by help of the ſame balance, in diftilled rain- 
water, I found the — of the former liquor, to exceed that of 
the latter, by leſs, conſiderably, than a thirty fifth part; which 
ſeemed to make it probable, that if the water, we chanced to em- 
ploy, had been free from all ſaline, and other heavy particles, the 
difference betwixt this obſervation and the foregoing, would not 
have been near 0 great as it — 5 4 

Again, a pound, averdupois, of the upper ſea-water, was weigh'd 
3 — put into a — body, to be diſtilled in a digeſtive Tor 
nace ad ſiccitatem; and the diſtillation being leiſurely made, the bot- 
tom of the glaſs was almoſt cover'd with fair grains of ſalt, ſhot 
into cubical figures, and more white than we expected: in the reſt of 
the coagulated matter we took no notice of any determinate ſhape. 
The ſalt being weighed, amounted to Z /5. averdupois, and 10 gr. At 
which rate the proportion of the ſalt to the water, will amount to 
near the thirtieth part; which was ſo much greater than the former 
ways of trial, made us expett, that, perhaps, it may be worth while 
to examine, whether ſuch a ſlow abſtraction as we made of the ſu- 
perfluous water, in cloſe veſſels, may not have afforded us more ſalt 
than otherwiſe we ſhould have obtained, 

But ſuſpecting that ſomewhat elſe might have concurr'd, to yield 
ſo great a proportion of ſalt; I ſuffered that which had been weigh'd, 
to continue a while in the ſcale, and ſoon perceived, that the ſcale 
began manifeſtly to preponderate; and, conſequently, that ſome of 
the unexpected weight of ſalt might be due to the moiſture of the. 
air, imbibed after the ſalt was taken out of the glaſs, and laid by 
to be weighed, Wherefore, cauſing it to be very well heated and 
dried in a crucible, we found it to weigh 210gr. whence the propot- 
tion of ſalt contained in the water was about a thirty ſeventh part. 

From whence this greater proportion of ſalt by diſtillation, than 
our other trials made us to expect, proceeded, ſeems not eaſie to 
determine; unleſs it be ſuppoſed, that the operation whereto the 
ſea-water was expoſed, made ſome great change in it; and that, 
though the ſalt we gained out of the ſea- water, ſeemed 
to be dry before we weigh'd it; yet the ſaline corpuſcles, upon 
concreting into cubes, ſo intercepted many ſmall particles of water 
between them, that they could not be driven away by a moderate 
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warmth ; and, conſequently, ſuch grains of falt may have, upon this 
account, been leſs pure, and the more ponderous. And, indeed, ] 
ſometimes make a certain artificial ſalt, which, though being diffoly'q 
in water, it will ſhoot into cryſtals finely ſhaped, and fo dry, as to 
be reducible into powder; yet coagulates water enough with it, to 
weigh as heavy again as before. And I have been aſſured by a 
very learned eye-witneſs, that there is a ſort of ſea-ſalt, which they 
bring to ſome parts of England, from the coaſt of Spain, or Portugal ; 
that being here diſſolved, and reduced, by purification and filtra- 
tion, to a much whiter kind, will yield, by meaſure, above two buſhels 
for one, But to determine with any certainty about the degrees of 
the ſea's ſaltneſs in general, a great number of obſervations, made 
in different climates, and in diſtant parts of the ocean, are neceſſary. 

It might not be amiſs, that obſervations were heedfully made, 
to ſhew, whether in the ſame ſea, and about the ſame part of it, 
the water is always equally ſalt. For, though that be taken for 
granted, yet ſince we have no good, ancient obſervations, to eate the 
ſuſpicion, *tis not improbable, that, at leaſt in many places, the 
faltneſs of the ſea may continually increaſe by the acceſſion of thoſe 


ſaline corpuſcles that are imported by ſalt-ſprings; and thoſe which 


kind of light falts, the ſea-water may be m more ſalt to the 


rivers and land-floods from time to time rob the earth of. And it 
ſeems not impoſſible, that a particular part of the ſea may be ſome- 
times extraordinarily, and perhaps — impregnated with an 
additional ſaltneſs, from ſaline ſteams plentifully aſcending into it, by 
means of ſubterraneal fires. But it may prove the more difficult to 
diſcern this adventitious ſaltneſs, unleſs the taſt, as well as the balance, 
be employed about it; becauſe the ſalt that produces it, may be 
2 ſuch a nature, as to be much lighter in ſpecie than common ſea- 
alt. 

Though the weight of ſea-water, be as good a way as any 
yet employed, to determine what part of it moſt abounds in ſalt; 
and though it be poſſible, that in our ſea, and, perhaps, in almoſt all 
others, this way is not liable to any conſiderable uncertainty ; yet it 
may ſometimes deceive us, eſpecially in very hot regions; becauſe l 
have obſerved, that there are volatile ſalts, which, though by reaſon 
of their activity, they make ſmart impreſſions on the tongue, and 
give the water imbued with them a ſtrong, ſaline taſt, yet add very 
little to its ſpecific gravity: as I have tried, by hydroſtatically 
examining diftilled liquors, impregnated with volatile and urinous falts ; 
{ome of which liquors I found very little heavier than common water, 
and, conſequently, nothing near ſo much heavier as they would have 
been made, if they had been brought to ſo ſharp a taſt, by having 
nothing but common ſea- ſalt diſſolved in them, And therefore, if 
in any particular place, by .any other way, or from the fteams of 
the earth beneath, the fea ſhould be largely impregnated with fuch 


taſt, 
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taſt, and yet be very little heavier. Thus a ſealed bubble of glaſs, Nax. His r. 


made heavy by an included metal, weighed firſt in ſpirit of ſal- 
armoniac, that taſted much ftronger than ſea-water, 3 11). 51 4 gr. and 
afterwards, in fair water, but 311. 45 4 gr. So that notwithſtanding 
its great ſaltneſs, the ſpirit was lighter than common water; though 
a large part of that comparative levity may, probably, be aſcribed 
to the liquor wherein the ſaline particles ſwam ; which, by diſtilla- 
tion, was grown more pure and light than common clean water, 

But for a farther proof, we took a hard lump of fal-armoniac, 
and a lump of good white ſea-falt, and found the proportion of the 
latter to a bulk of water equal to it, ſomething above that of two 
and a quarter to one; and the proportion of the former, to an equal 
bulk of water, not above a centeſm more than that of one and g to 
one; which falls ſo ſhort of the other proportion, that it may juſtly ſeem 
ſtrange ; eſpecially if it be conſidered, that the factitious ſal- armoniac 
which chymiſts generally uſe, and we employ, conſiſts, in good part, of 
ſea-ſalt, which abates much of the comparative levity it might have, 
if it were made up only of urinous and ful'ginous ſalts, which are 
its other ingredients. 

I ſhall here add the greateſt meaſure of ſaltneſs whereto I have brought 
water, without the help of external heat. To which purpoſe, 
| employed two different ways; the one was, by putting into a well- 
counterpoiſed vial, two ounces of common water; and then adding to 
it, well dried and white common ſalt; and ſhaking them together, 
till the liquor would, whilſt cold, diſſolve no more, this liquor, 
thus glutted with ſalt, weighed 1150 grains; from which two ounces 
being deducted, the overplus of weight, ariſing from the diffolved 
falt, amounted to 190 grains; ſo that a parcel of ſalt will, without 
heat, be diſſolved in about five times its weight of common water. 
By which proportion we made ſo ſtrong a brine, that ſeveral pieces 
of amber, being purpoſely let fall into it, emerged, and floated on 
it. The better way, tho' more tedious, that we made uſe of was, 
to let ſea-ſalt run per deliquium, till it was diffolved by the aqueous 
vapours that ſwim in the air. In this liquor we weighed a piece of 
ſulphur, which we alſo weighed in ſea-water, wherein, finding it 
much heavier than in the former, it appeared that the ſea-water 
was in ſpecie much lighter than the other; but how much, I cannot 
remember. 

I have alſo examined a hard, dry lump of ſea-ſalt, and found its 
proportion in weight to common water of the ſame bulk, to be 
almoſt as 2 to 1. But the ſpecific weight of a hard and figured 
lump of Sal Gem. proved to that of water very nearly as 24 to 1.* 


Gg 2 1 Con- 


* Dr. Haley thinks ir adviſable, that the | ſhould be recorded, for the ſake of poſte- 
preſent degree of the ſaltneſs of the ſea rity, 
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Nar.Hisr. Conſidering that various metalline and mineral ſolutions, might be 
readuy precipitated, not only by the ſpirit of ſalt, but by crude ſalt, 

To examine whether dry or diſſolved in water ; twas eaſie to imagin, that, by means 
the freſhneſs of of this precipitating quality of common ſalt, one might diſcover whe. 
__ ther any particles of it lay conceal'd in a propoſed liquor. 

To this end I employed ſeveral preparations ; and tho' two or three 
of my other tryals had a tolerable ſucceſs, yet that which, at length, 
I pitch'd vpon as the moſt certain, is the following. 

I took ſome common water diſtill'd in glaſs veſlels, that it might 
leave its corporeal ſalt, if it had any, behind; and put into a thou- 
ſand grains of it, one grain of dry common ſalt: into a convenient quan- 
tity, two or three ſpoonfuls, for example, of this impregnated liquor, 
1 let fall a fit proportion, for inſtance, four or five drops, of a very 
ſtrong and well filtred ſolution of well- refined ſilver, diſſolved in clean 
Aqua fortis. I alſo made the tryal ſucceed with ſpirit of nitre; and 
herein, there immediately appeared a whitiſh cloud, that ſlowly de. 
ſcended to the bottom, and ſettled there in a white precipitate. | 

This experiment being ſeveral times repeated, was conſtant to ſucceſs, 
having recommended it to me for between twenty and thirty years; 
tho' I make choice hereof without denying, that men of ſagacity, 

eſpecially if well vers'd in chymical operations, may, upon the ſame 
foundation, find ſome other cheaper way, tho* ſcarce any more nice 
and certain, of compaſſing the ſame end. 

But to make the experiment rigorouſly, we uſually took ſomewhat 
more than a thouſand parts of water to one of ſalt. And having let 
fall a few drops of our metalline ſolution, into a liquor obtained by 
a particular way of edulcorating ſea-water, there did not preſently 
enſue any white cloud or precipitate, much leſs ſuch an one as was 
afforded by the water, impregnated with leſs than a thouſandth part 
of ſalt. And if, after ſome time, there happen'd to appear a little 
cloudineſs in this factitious liquor, it was both ſlowlier produc'd, and 
much leſs than that which appear'd in the impregnated water. 

Various ſolutions of mineral bodies may, alſo, be precipitated by dilu- 
tion; that is, when the ſolution has time enough allow'd to diffuſe it 
ſelf, through a great quantity of water, the ſaline parts are thereby 
fo attenuated and weaken'd, that they remain no longer able to ſuſtain 
the mineral corpuſcles, they kept afloat before; but make with them 
and the water, a confus'd ſubſiding mixture, uſually of a whitiſh co- 


rity, who, as he ſuppoſes, may, from the | and depoſit it in the main ocean, this 
continval increaſe hereof, at length, diſ- | muſt continually become more ſaline 
cover the age of the world. The Doctor thereby; whence, two experiments made 
wiſhes the ſame thing had been done 2000 | at Jarge but equal diſtances of time, 
years ago, that we might have been at | mighs, by the rule of proportion, tell us 
ſome certainty in this affair. For as the | how long the ſea has been in acquiring 
rivers, according to his hypotheſis, | its preſent degree of ſaltneſs. See Phi- 
gradually waſh away the ſalt of the earth, | lef. Tranſact. N 344 P. 296. * 
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lour. This appears when the butter of antimony, being put into com- Nat.HisT. 
mon water, is thereby quickly and pleutifully precipitated in the 
form of that white powder, the chymiſts call Merc:ivivs vitæ. I have 
alſo produc'd a powder of that colour, by pouring into common water 
a ſtrong ſolution of tin-glaſs made in Aqua fortis: aud by the ſame 
way have precipitated the tincture of jalap, benjamin, labdanum, an- 
timonial ſulphur, and of other bodies, made in viuous ſpirits, Were 
it not for this power, that water has to weaken moſt ſolutions of bo- 
dies, I could have employ'd, inſtead of filver, either quick-ſilver diſ- 
ſolv'd in Aqua fortis, or lead, crude or calcin'd, in the ſame liquor, or 
rather in ſtrong ſpirit of vinegar; ſince theſe, and ſome others, are 
found precipitable by ſalt-water into whitiſh powders. But tho* a 
very careful oblerver may make uſe of theſe metalline ſolutions, to 
gueſs at the quality of water, as to freſhneſs and ſaltneſs; yet the pre- 
cipitation made by dilution, is not difficult to be diſtinguiſh'd from 
that which is perform'd by a true and proper precipitant, both by the' 

uickneſs of the effect, and the copiouſneſs of the white ſubſtance pro- 
uc'd ; being on both theſe accounts very much interior to it: as may 

| evidently appear in the very different effects that our particular ſolu- 

tion has upon the ſea-water, peculiarly edulcorated, and upon well 

diftill'd common water, compar'd with thoſe it had upon water im- 

7 pregnated with a thouſandth part of ſalt, and upon ſeveral common 
undiſtilled waters. | 

To proceed, the uſefulneſs of this experiment is not to be eſtima- 

| ted barely by the eſſay it helps us to make of dulcify'd waters, but 

much more by the eſtimate, that by its means may be made of na- 
tural freſh waters, whether of ſprings, rivers, lakes, wells, &-c. For 

| it being generally granted, that thoſe waters, ceteris paribus, are the 

| beſt, as well for wholefomneſs, as other various ceconomical uſes, &c. 

; that are freeſt from ſaltneſs; which is an adventitious, and in moſt caſes, 

| a hurtful quality in waters; by our way of examining theſe liquors, a 

a act q 
heedful eye may in a trice diſcover, whether there be any latent ſalt- 

; neſs in them, and enable us, eſpecially by the help of a little practice, 

to give a near gueſs, how much one water is freſher than another; 

as I have purpolely try'd in different waters, that were ordinarily 

f drunk by confiderable perſons. And if ouce you have attentively 

r 


t 


mark'd what change four or five drops, for inſtance, of our liquor, 
will make in two or three ſpoonfuls, or half ounces of water; "twill 
not be difficult for a heedful obſerver, keeping the ſame proportion 
between the two liquors, to make & near eſtimate, whether any na- 
tural water propos'd have a greater, an equal, or a leſs degree of 
freſhneſs or ſaltneſs, than that he has choſe for a ſtandard ; and how 
much, in caſe there be a difference, the propos'd liquor is more or leſs 
4 tree from ſaltneſs than the other. 
; And that ſuch a difference in a liquor of ſuch frequent internal 
7 uſe as water, may have conſiderable elfects uyon- human bodies, in 
12 
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Nr. Hisr. reſpect of health, may be, probably, argued from the differing effects 
V> waters, more or leſs impregnated with ſalt, have upon ſeveral other 


bodies. Moſt pump-waters, for inſtance, will not boil peaſe and beef, 
Cc. near ſo well as ſpring or rain-water, which is uſually ſofter, 
and more free from the ſaltneſs we ſpeak of. Tis commonly known, 
that the ſame pump-water will not ſo well and uniformly, or with- 
out curdling, diſſolve waſh-balls and ſoap, as rain-water, and ſome 
running waters : nay, it has been confeſs'd by skilful artiſts, that ſome 
tools, as gravers, &c. made of the hardeſt ſteel, would receive a dif- 
ferent temper if quench'd in pump-water, from that which the like ex- 
tinction in ſpring or river water, would give them. 

And as many medicinal waters, that are preſum'd to owe their vir- 
tues to the participation either of metalline or mineral bodies, appear, 
upon tryal, to leave ſometimes little, and ſometimes nothing behind 
them, except a kind of common ſalt ; our precipitant may greatly aſ- 
fiſt us to diſcover, whether a mineral water propos'd contain ſuch a 
ſalt; and if it do, whether copiouſly or no. This I have tried upon 
more than one of our Engliſh mineral waters, and thereby found im- 
mediately, that one reputed of another nature, contained pretty ſtore 
of ſaline matter; and that another is impregnated with a ſurprizing 
plenty of a ſaltiſh ſubſtance. | 

Tho), for certain reaſons, I aſcribe not to our method of examining 
waters, an ability to diſcover leſs than one part of ſalt in a thouſand parts 
of water ; yet if it were requiſite, we might make more nice diſcoveries. 
For having, ſometimes, by means of it, put one grain of falt into 
fifteen hundred of diſtilled water, we could manifeſtly make it appear, 
that even this liquor, tho? ſo lightly impregnated, was not deftitute 
of ſalt, but contained more of it than ſome of the ig edulcora- 
ted water: nay, I once found, that a grain of dry ſalt, being diſ- 
perſed through two thouſand, and at another time that being diſſolved 
in three thouſand times its weight of the ſame kind of liquor, ſo in- 
conſiderable a portion of ſalt was plainly diſcoverable by our precipitant. 

But it may be objected, that as the experiments hitherto mentioned 
have been made only upon waters impregnated with groſs or corporeal 
ſea-ſalt; they may, nevertheleſs, be imbued with the ſpirit of that falt, 
which, by reaſon of its activity, ſhall prove as unhealthful to the drink- 
er, as the groſſer ſalt it ſelf. To this I might anſwer, that a very ſmall 
proportion of ſpirit of ſalt, may, in many caſes, make the water ſea- 
ſon'd with it, rather medicinal, than unwholeſom ; but to manifeſt the 
foundation of the objection to be falſe, I took above a thouſand grains 
of diſtil'd water, and, inſtead of corporeal ſalt, put to it one ſingle 
drop of moderately ſtrong ſpirit of ſalt; and having ſhook it into the 
water, I let fall into a portion of this unequally compos'd mixture, 
ſome drops of our ſolution of ſilver, which preſently began to preci- 
pitate in a whitiſh form ; ſo that, for ought appeared to the eye, this 


tryal ſucceeded better than if the water had been impregnated _ 
| ut 
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but a thouſandth part of corporeal falt. The like experiment was Nr. Hist. 
made with water peculiarly edulcorated. And further, diffuſing one drop W 


of ſpirit of ſalt, into two thouſand grains of diſtilled rain water; and 
letting fall ſome drops of our precipitant into it, the ſucceſs well 
anſwer'd our expectation. But to urge the trial ſtill further, I added 
as much of the ſame diſtill d rain water, as, by conjecture, amounted 
to at leaſt half as much more. So that one grain of ſpirit of ſalt had 
a maniteſt operation, tho' not quite ſo conſpicuous as the former, 
upon above three thouſand grains of faltleſs water; and poflibly, it 
the vial could have contained more, and would not have been, when 
filld, too heavy for our tender balance, the diſcolouration of the 
mixture would have been diſcernable, tho? but one grain of ſpirit of 
ſalt had been put to four, or even. five thouſand grains of water. 
And that a drop of the faline ſpirit we made ule of, did not equal, 
in weight, a grain of dry ſalt, appeared from hence; that having let 
fall into a counterpois'd glaſs, ten drops of that ſpirit, I found them 
to weigh but about 83 grains. 

The like trial I made, by ſubſtituting above a thouſand grains of 
rain water, for the like quantity of diſtill'd water. And if five or ſix 
ſmall drops of ftrong ſpirit of urine, were ſhaken into at leaſt a 
thouſand grains of diſtill'd or rain water, impregnated with but one 
of ſalt ; our precipitant would make a diſcovery of ſome ſaltiſhneſs in 
the liquor. I have, alſo, found rain water, that I caus'd to be care- 
fully ſav'd, after the houle-tops whereon it fell, had been well waſt'd with 
former rain, to grow a little turbid, if any quantity of our precipitant 
were kept for a competent time in it. And being gently diſtill'd off, 
it left a reſidence, which, with a little of our ſolution, afforded a far 
more ſudden and copious precipitate, than had been produced with 
the like quantity even of pump water it fel. And tho? I have met 
with rain-water, that was more free from ſalt than any ſpring, or 
river-water, I remember to have examined; yet, having made trial 
of ſnow-water, which is thought be the lighteſt of all natural 
waters, I manifeſtly found it, by. our way of examination, not to be. 
deſtitute of ſaltneſs. 
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TEMPERATURE 


Subterranean and ſubmarine Regions, 
As to Heat and Cold. 
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SECT. I. 


Chymiſt, who purpoſely travelled to viſit Hungary, and other places 
famous for mines, aſſured me, that upon his deſcent into a 


mine of an exceeding great depth, he felt the air yet warm 
near the orifice of the groove ; but afterwards deſcending towards the 
lower parts, he perceived it cold, till he came to ſuch a depth as he 
{ſcarce attained by deſcending for a quarter of an hour; and that the 
cold he felt during this time ſeemed conſiderable, eſpecially when le 
was got pretty low down; that after he had paſs'd this cold 
region, he began, by degrees, to come into a warmer; which increaſed 
in heat as he went deeper; ſo that in the lower veins he found 
the workmen digging, with only a flight garment upon them: 


and the ſubterraneal heat, he ſaid, was much greater than that of the 


free air on the top of the groove, tho? it were then ſummer. 

This account of a cold region in the earth, has been ſince con- 
firmed to me by a phyſician, from an obſervation made in another 
Hungarian mine, not of gold, but copper; and: of a much leſs depth 
than the former. For in going down, he declared he felt a conſide- 
rable degree of cold, and the like in his return upwards; that he 
began to feel the cold, when he could receive no more light by the 
mouth of the groove; and that this cold region laſted till he came 
near the bottom, which was eſtimated to be about 100 fathoms in a 
ſtrait line from the top. > ® 
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This relation agrees very well with that of Morinus, who viſited Nart.Hisr. 
the deep Hungarian mines in the month of July, and takes notice, that WW Yu 


when he came down to the burrows, as he calls them, he did not 
find any heat, as at the mouth of the groove, but the beginning of a 
very cold, and confiderably thick region. He further informs us, that 
when they had deſcended about 80 fathoms beneath the ſurface of 
the earth, he began to feel a breath of an almoſt lukewarm air; 
which increaſed as he deſcended lower: and adds, that the overſeer 
of the mine, who conducted him, affirmed, as did alſo the officers of 
other Hungarian :nines, that in all their deep ones, after a thick tract 
of cold earth, there ſucceeds a lower region, which is always hot; 
and that after they arrived at ſuch a depth, they felt no more cold, 
how deep ſoever they dug. 

There ſeem, therefore, to be three kinds of ſubterraneal regions, 
each of which deſerves a particular conſideration. 

What we have to offer upon each may be thrown into the following 


propoſitions. 
PROP. L 
The firſt region of the earth is very variable, both as to bounds and tem- 
perature. 


For, the manifeſt operation of the ſun-beams, is, ceteris paribus, 
greater, and reaches farther in hot climates, than in cold ones; in 
the midſt of ſummer, than in the depth of winter. Beſides, in ſome 
places, the different ſolidity, or poroſity of the earth, as alſo the 
nature of ſome ſalts, marcaſites, and other bodies contained in it, 
may differently diſpoſe the foil to cold or heat. And in the firſt 
region, the air is uſually more temperate, than that above the ſurface 
of the earth ; nor is this region conſiderably deep. 

That in the upper region of the earth, it ſhould be leſs cold than 
above the ſurface, ſeems reaſonable; becauſe the ſubterraneal cavities 
are ſhelter'd by the thickneſs of the ſides, from the direct action of 
the ſun-beams, the wind, &c. and is alſo kept from an immediate, or 
full e with the external air, when that is vehemently either heated 
or cool'd. 

That the heat of the ſun much leſs powerfully affects ſuch places, 
as are ſhelter'd from its action by ſolid bodies, appears by the repo- 
ſitories of ice or ſnow, wherein 'tis kept during all the heat of ſum- 
mer; ) and that, oftentimes in cavities which are at no conſiderable 
depth beneath the ſuperficies of the earth. Nay, having had occa- 
ſion to keep ice for many weeks, after the froſty weather was gone, 
did it, without either digging to a conſiderable depth in the 
ground, or building any ſubſtantial ſtructure over the cavity. 

And a gentleman told me, that in the ſouthern part of France, 
where the heat ſeem'd to exceed that of ſeveral parts of Italy, ſome 
curious perſons, who reſolved to have ice in ſummer at any rate, 
tho* they could not dig four feet into the ground without meetin 
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Nat. Hisr. with water, they were yet able to make reſervatories, by covering a brick 
V building, that ſtood over their pits, with clay and ſand, to a very 


conſiderable thickneſs; and taking care, that the only place which 
ſhould admit acceſs to the outward air, was a ſmall northern door, 
fitted exactly cloſe, and fenced with a little porch, furniſhed with 
another door. And by this means, he affirms, theſe gentlemen prelerv'd 
the ſame included ice, ſometimes for two or three years together. 

And even where the intercourſe is not debarr'd betwixt the ſub- 
terraneal and the ſuperior air, the operation of the ſun-beams may 
be very much leſs in a ſhallow cavity beneath the {ſurface of the 
ground, than above it. For trials have informed me, that liquors, 
ditfering in little elſe than in conſiſtence, will not ſo eaſily pervade 
each other, as a man would imagine; unleſs ſome external motion 
promote their intimate mixture. 

Deſcending, late in the morning, into a pit, where they were dig- 
ging out iron-oar, tho' this cavity had no very narrow orifice, and 
was dug directly downwards, and exceeded not ten or twelve feet in 
depth; yet I found the heat no way troubleſom, while I ſtayed 
there, tho* the pit were in an open field, unſhaded by trees; and 
tho the air abroad, were much heated at that time of the year, which 
was in- the dog-days. | | 

And as the ſubterraneal air, even in the firſt region, is uſually much 
leſs heated, than that above the earth; ſo the lower air is, ceteris 
paribus, much leſs refrigerated, by the grand efficients of cold, than 
the upper. For the ſubterraneal air, being, tho' comparatively cool, 
yet indeed moderately warm in ſummer, ought not be affected with 
the winter's cold, ſo much as that contiguous to the ſurface of the 
earth; from whoſe immediate conta& it is defended by a thick 
arch: and that the cold reigns moſt in the free air, and the ſuper- 
ficial parts of the terreſtrial globe, appears, becauſe water begins to. 
freeze at the top, not at the bottom. And, we ſee, that in cellars 
arched, and carefully kept cloſe from the communication of the 
outward air, beer, and other liquors, may be kept from freezing in 
froſty and ſnowy weather ; as I have obſerved in a ſhallow cellar, but 
well arch'd, during a ſevere. winter which froze ſtronger liquors 
than beer, in another adjoining cellar, that differ d not much from it 
in depth, but had not ſo thick and ſolid a roof. And even in 
Ruſſia it ſelf, where the cold is extreme, it reaches not near ſo deep 
as one would expect. 


PROP. II. 

The ſecond region of the earth ſeems. to be generally cold, in compariſon © 
the ot her two. 

It ſeems reaſonable, ſince the earth is naturally a body conſiſting 
of groſs and heavy parts, uſually much leſs * agitated than thoſe oi 
our organs of feeling, that it ſhould, as to ſenſe, be cold; and there- 
fore that quality may be juſtly. aſcribed: to it, in a region, where, by 


is 
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its ſituation, it is kept from being conſiderably affected, either by Nax. Hisr. 


the heat of the upper air, or by that of the deep parts of the earth; 
which are the two agents that ſeem, of all others, the moſt likely 
to put its parts into an unuſual motion; and thereby change its 
natural temper. And that the propoſition agrees with experience, may 
be gather'd trom the foregoing relations. | | 

But then this coldneſs aſcribed to the ſecond region of the earth, 
is to be underſtood comparatively to the other two. For otherwiſe, 
even this earth is not the /ummum frigidum ; for I could never hear 
of any ice met with there, at any time of the year. Nay, thoſe 
who have deſcended far enough into this region, have not found the 
cold any where very great, or in ſome places not at all conſiderable. 
And indeed, at the mouth of deep grooves in mines, the ſteams that 
aſcend, often feel warm; tho' the outward air, where the obſervation 
is made, be affected with the heat of ſummer ; which ſeems to argue, 
that the middle region of the earth, thro* which theſe ſteams muſt 
alcend, 1s not very intenſely cold. 

PROP. III. 

In ſeveral places, which, by reaſon of their diſtance from the ſurface of the 
earth, might be referr'd to the middle region of it, the temperature of the 
air is very different, at the ſame ſeaſons of different years. 

I have learn'd trom ſeveral perſons, who have here, in ſeveral parts 
of England, had occaſion to deſcend into deep pits, or grooves, of 
different minerals; that they felt in ſummer-time, a remiſſion of the 
heat of the external air, as ſoon as ever they began to deſcend ; 
and that this warmth did not ſo far decreaſe, as to end in any notable 
coldneſs, before they came into a deeper part of the earth, where 
that quality never troubled them. And I had it from a mathema- 
tician, who was often employed about lead-mines, that at ſuch 
depths as, according to Mor inis, the ſecond region of the earth 
reaches, he obſerved it to be ſenfibly warm at all ſeaſons of the year. 

Nor is it improbable, that the middle region of the earth ſhould 
be of different temperatures, in different parts, upon account of the 
variations, only, which the climate may produce, by being very much. 
hotter, or very much colder, in one place, than in another; but 
from the peculiar conſtitution of the ſoil. 

And this temper of the {oil it ſelf may be diverſified, not only 
by its greater or leſs compactneſs, but from the nature of the ſprings, 
or ſubterraneous liquors, that may abound in it, or ftrain thro 
it into the groove; and that eſpecially by the minerals, as ſalts and 
marcaſites, that grow near the fides of the well, or are brought thi- 
ther by the waters. | 

Nature does not regulate her ſelf under ground by our imaginary 
diviſions ; but produces marcaſites, ſalts, and other minerals, moſt fre- 

uently, perhaps, in what we call the lower region of the earth; yet 
ometimes too in our upper, and often in our middle region, Let us 
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Nar.Hisr then ſuppoſe, that in ſome places of the latter, there is a mine of 
WYV> that earth, naturally abounding with embryonated nitre, or other ſalt, 


that is apt to ſend out refrigerating effluvia, or by its contact to cool 
the air. Let us alſo ſuppoſe, that by the ſides of another well, of the 
fame depth, there are numerous unripe minerals, in the procels of ge. 
neration, or rather, a great quantity of marcaſitical earth, yet of o 


open and looſe a texture, that not only water, but air alſo, wou'd, in a 


few hours, evidently work upon it. And fince, whilſt marcaſites flow. 
ty diſſolve, it has been obſerved, that many of them will conceive a 
confiderable degree of heat; tis very probable, that the temperature 
of the earth, in the place abounding with theſe marcaſitical minerals, 


will be very warm, in compariſon of the temperature of the other 


place, where the ſgil plentifully —— nitrous and other refrigera- 
ting bodies; tho both the places be ſuppos'd at the ſame diſtance from 


the ſurface of the earth, and conſequently in the ſame ſubterraneal 


region, | 
Upon the like grounds it may alſo be ſuſpected, that in the ſame 
place the temperature will not be always the ſame; even upon account 
of the ſoil. For ſome ſaline earths, that partake of the nature of 
marcaſites, admit a kind of gradual maturation, and perhaps other 
changes which ſeem ſpontaneous ; and ſuch changes may happen the 
more remarkably in thoſe parts of ſuch bodies as are expoſed to the 
air, which are the parts placed at the ſides of the deep wells we 
are talking of. | 

Hence a mineral, to which either heat or cold is to be referr'd, 
may be more plentiſul, ripe, and operative, at one time than at ano- 
ther; or, at length, all the earth capable of being aſſimilated by the 
mineral rudiments harbour'd in it, may be conſumed; or the mineral 
it ſelf arrive at a perfection of maturity, which will render its tex- 
ture cloſe, and unfit to be penetrated, and wrought upon, as before, 
by the water, or other liquor, which occaſion'd its heat. 

PROP. IV. 

The third region of the earth has been obſerved to be conſtantly and ſenſibly, 
but not uniformly warm; being in ſome places conſiderably hot. 

_ Almoſt all the deep grooves that mineraliſts have given us accounts 
of, and wherein men have wrought long enough, to take ſufficient no- 
tice of the temperature of the air, have been made in ſoils furniſhed 
with metalline ores, or other minerals, without which, men would not 
be at the charge of finking ſo very deep into, and maintaining work- 
men in them; ſo that experience has yet but ſlenderly, or, at leaſt, not 
fufficiently informed us of the temperature of thoſe parts of the third 
region of the earth, that are not furniſh'd with ponderous minerals.; 
and conſequently it has not informed us of the- temperature of the lower 
region in general. FP 

Having purpoſely inquired of ſeveral perſons, who had viſited and 
frequented the third region of the earth, in different countries and ſoile, 
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and at different depths and ſeaſons of the year, I did not perceive Nar. Hist. 
that any of them had ever found it ſenſibly cold. And ſulpe&ting, CLWN 


that, in ſome cates, the narrownels of the cavities, wherein the diggers 
were reduced to work, might make the warmth,they felt, proceed, in great 
part, from the ſteams of their own bodies, and, perhaps, of the mine- 
rals, and from the difficulty of cooling the blood in the air clogg'd 
with effluvia; I inquired, whether the heat of the ſubterraneal air, 
in ſuch places, might not be referr'd to the like cauſes. But I was 
anſwered in the negative, particularly by an inquiſitive perſon, who 
had been in the deepeſt and hotteſt mines that have been viſited by 
auy acquaintance of mine. 

There are till, I think, two principal cauſes to which we may, pro- 
bably, refer the temperature of thoſe places where the air is but mo- 
derately warm, Ny 

And firſt, the coldneſs of winter may not be felt in the lower re- 
gion of the earth; becauſe the air there is too remote from that 
above the earth, to be much affected with thoſe adventitious cauſes of 
cold, which make that quality intenſe in the open air. But poſſibly the 
poſitive cauſe of the actual warmth there, may proceed from thoſe deeper 
parts of the ſubterraneal region, which lie beneath the places where 
men have yet had occaſion to dig. For it ſeems probable, that, in 
theſe yet unpenetrated bowels of the earth, there are great ſtore- 
houſes, either of actual fires, or places conſiderably hot, or in ſome 
regions, of both; from which magazines of ſubterraneal heat, that qua- 
lity is communicated, eſpecially by channels, clefts, &c. to the leſs 
deep parts of the earth, either by a propagation of it thro' the 
folution of the interpoſed part of the ſoil, or by a more eaſy diffuſion 
of the fire or its effects thro' the above-mentioned conveyances ; or elſe - 
by ſending upwards hot mineral exhalations and ſteams, which, by rea- 
fon of the comparatively heavy materials, whereof they conſiſt, and 
of their being lefs diſpers'd nearer the parts from whence they pro- 
ceed, are uſually more plentiful in the deeper parts of the earth, and 
ſomewhat affect them with the quality that they brought from the 
places where they were form'd. 

That manifeſt ſteams are often found in grooves, eſpecially in 
deep ones, is evident by the damps which infeſt moſt of them; and 
this in diſtant regions, as ſeveral provinces of Germany, Bohemia, Hun- 
gary, &c. as allo in ſeveral parts of England. By which it appears, that 
ſeveral of theſe exhalations aſcending from the entrails of the earth, 
are ſulphureous, bituminous, and, in ſome grooves, apt to take hre. 
However, the eaſie inflammability of bodies is not always a ſure proof 
of the actual ſenſible warmth of the minute parts they conſiſt of, 
For tho' ſalt- peter be very inflammable, yet being by ſolution, in fair 
water, reduced to inviſible corpuſcles, it highly refrigerates that li- 
quor. Nor have I obſerved its fumes, when far from the fire, to - 
have any heat ſenſible to the touch. And the like may be ſaid of 
the exhalations of highly rectified ſpirit of wine, which yet, we know, 
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Naar. His r. is it ſelf totally inflammable. Nay, large exhalations may aſcend 
Aron the lower parts of the earth, and yet be rather cold than hot, 


For I have made a mixture, that plentifully emitted ſteams, even whilſt 
its component ingredients, briskly acting upon one another, were con- 
ſiderably cold. : 

But having purpoſely inquired of an obſerving man, who frequent- 
ed deep mines, wherein he had a conſiderable ſhare ; he aſſured me, 
he plainly obſerv'd the fumes that came out of the mouths. of them 
to be actually and ſenſibly warm, and this in a warm ſealon of the 
year. And Morinus, ſpeaking of the deep Hungarian mines, tells us, 
the large exhalation, that aſcended from the bottom, was hot. And 
that at the mouth of a well, the aſcending fumes were ſenſibly hot, 
even in ſummer. | 

That alſo in many places of the earth, where no grooves are dug, 
and no viſible exhalations taken notice of, effluvia may yet pervade 
the foil, and exerciſe ſome operations of warmth, appears, probably, 
from hence; that Agricola reckons it, among the ſigns of a latent mi- 
neral vein, that the hoar-froſt does not lie upon that tract of the 
ſurface of the earth, under which a vein runs. The like directions ] 
have known given by the skilful in England, for the diſcovery of places 
that contain coal-mines. And a near relation of mine ſhew'd me a 

great tract of his land, which, he affirmed, would not ſuffer ſnow to 
lie upon it for above a day or two, in the midſt of winter. 

A very ingenious gentleman, alſo, who lives among mines, and is 
concern'd in ſome of them, aſſured me, that in ſome places which he 
knew to have mineral veins beneath them, he obſerv'd, neither ſnow nor 
ice would continue ſcarce at all upon the ſurface of the ground, even 
in an extraordinary cold winter. And ſome learned men tell us, that 
near the gold-mines in Hungary, the leaves of the trees are often found 
of a golden colour, proceeding from the metalline exhalations of the 
mines ; -which, one would think, muſt, by reaſon of their weight, require 
a conſiderable heat to raiſe them into the open air. 

Theſe latent fires and heats in the bowels of the earth will, it may 
be ſaid, account for the warmth only of thoſe places that are within 
reach of the action of ſuch efficients, which are, probably, wanting in 
many parts of the earth. 

But the troubleſome degree of heat, to be found in ſome places of 
the third region, ſeems not always to be derivable from the two cauſes 
already aſſigned; which muſt, to produce ſo conſiderable an effect, be 
aſſiſted by a third, more powerful than themſelves ; and this ſeems to be 
the incaleſcence there is, in many mines and other places, produced by 
the mutual action of the componant parts of immature and more looſe- 
ly contex'd minerals, promoted by water ; and eſpecially ſuch as are 
of a marcaſitical nature. | 
That ſuch an incaleſcence may be thus produced in the bowels of the 


earth, appears by example of the like, producible in mineral bodies rar 
groun 
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ground. And that marcaſites, which, for the moſt part, abound in vitriol, Nar.Hisr. 


are bodies very fit to afford this ſubterraneal heat, may be confirmed by tja | 


ſulphureous and ſaline parts they contain; and by being many of them 
eaſily wrought on, both by ſimple water, and even by the moiſt air. And 
a gentleman, who went to viſit one of the deeper Hungarian mines, 
aſſured me, that in the lower parts of the mine, he gathered vitriol, 
which appeared above-ground to be of a golden nature; and that in 
a cave on one fide of the groove, in the deep gold-mine near Cremmnitz, 
the corroſive ſmell is ſo ſtrong and noxious, that men dare not dlig 
out the rich metal it abounds with; being deterr'd by the ill fate of 


ſeveral, who ventured to work in it. He further told me, that tho 


he paſs'd by it in great haſt, yet he was offended by the noiſom 


exhalations: and laſtly, that in gathering this vitriol deep under ground, 


he found ſome of it ſoft; but that when he had brought it into 


the open air, it harden'd, and appeared to have ſeveral golden ftreaks 


in 1t. 


our Engliſh miners, in ſeveral parts of this kingdom, give ditterent 
names; but tis call'd in the lead-mines of Derbyſhire, an air- ſhaft; 


where it is made 40, 50, and ſometimes 80, or 100 paces oft, and as 


deep as the groove. From this air-ſhaft to the groove, wherein the 
men work, there paſſes a channel, to convey the air from the former 


to the latter; which is what Agricola ſometimes calls Cuniculus, and 
which, in the above-mentioned ſead-mines, is called a drift; becauſe 


the air uſually, in the form of wind, drives thro' it, and thereby 
enables the workmen to breathe freely at the very bottom of the pit. 
And a very obſerving man, who much frequented theſe mines, told 


me, that at the depth of about 200 yards, he found, by the means 


of the aic-thaft, that the air was very commodious for reſpiration ; 


and alſo temperate as to heat and cold. But Agricola gives an odd 


account of the courſe of the air in the that and the pit; aſſerting it 


to come “ from the upper to the lower, in the ſpring and ſummer - 
ce ſeaſons; and the contrary way in autumn, and the winter: he 
adds, that © the air, before its uſual courſe comes to be durably:. 


ce ſettled, is, for the ſpace of a fortnight, liable to frequent changes; 


e ſometimes flying into the upper or higher groove, or dritt; and 


© ſometimes into the lower, and paſſing out at the other.” ; 
If this obſervation conſtantly holds, it may hint ſome odd inquiries 


about conſiderable periodical changes in the ſubterraneal part of the 
earth; or in the air, or both; which have not yet been regardel. . 


Tho? 1 muſt own; that a very obferving- perſon, who had the chief 
aſſured 


hand in contriving the ſubterraneal ſtructures in ſome deep lead- mines, 


muſt not here omit, that the diggers in mines having found, by 
fad experience, that in deep grooves, the air, unleſs renewed, does, 
in a ſhort time, become unfit for reſpiration ; have been obliged to 
ſink, at ſome convenient diſtance from the groove, where the miners - 
work, another pit, that uſually tends directly downwards; to which 
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Nart.Hisr. aſſured me, that both winter and ſummer, the current of air went 
Yom conſtantly the ſame way; the air entering in at the mouth of the 


Two different 
regions below 


air- ſhaft, and coming out at the perpendicular groove. And Morinus 
tells us, that in the deep Hungarian mines he viſited, the outward 
air paſs' d firſt thro the burrows, and ſo thro* by-ways, that tended 
not directly downwards, but reached, at length, to the bottom of the 
perpendicular groove; whence, together with the ſteams, proceeding 
trom the mine, it aſcended ſtrait upwards; without taking notice of 
Agricola's obſervation, about the ditferent courle of the ſubterraneal 
air, at different ſeaſons of the year. 

But theſe accounts are accommodated only to the few inſormations 
I have hitherto procured ; and are therefore only propos'd to be recti- 
fied, or confirmed, by future obſervations. 

In the mean time, we may gather from the whole, that tho? in 
ſome mines three ſubterraneal regions, with their diſtinguiſhing pro- 
perties, are not inconveniently aſſignable; yet, generally ſpeaking, in the 
whole body of the terreſtrial globe, as tar as we know it, both the 
bounds, and the temperature of the regions of the earth, as well as 
thoſe of the air, are very various and uncertain. 

And much lets have we any certain knowledge of the temperature 
of the more central parts of the earth; in which, whether there be 
not a continued ſolidity, or great tracts of fluid matter; and whether 
different regions are to be diſtinguiſh'd, and what is their number, order, 
thickneſs, &c. we are wholly ignorant. 

What we have diſcuſſed, belongs only to the temper of thoſe ſub- 
terraneal parts, to which men have been enabled to reach by digging. 
*Tis true indeed, that ſome mines, eſpecially in Germany and Hungary, 
are of a vaſt depth ; yet the deepeſt of all the mines, that I have as 
yet read, or heard of, from any credible relator, is that which Agricola 
mentions to be at Cotteberg. But what proportion does this it elf, 
tho? it reach to above 3000 feet, bear to the whole depth of the 
terreſtrial globe, whoſe ſemi-diameter is more than 4000 miles ? 


SE CI. IL 


H O' the air and the earth have, as to temperature, been di- 
ſtinguiſhed into three regions; yet the informations I have 
f hitherto met with, aſſign no more than two to the ſea : the former 
whereof may be ſuppoſed to reach from the ſuperficies of it, as far 
downwards as the manifeſt operation of the ſun-beams, or other cauſes 
of warmth, penetrate; from which, to the bottom of the ſea, the 
other region may be allowed to extend. 


But 
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But according to this diviſion, the limits of the upper region will Nax. Hisv. 
not be always conſtant; for in the torrid Zone, and other hot climates, WW >a 


it muſt, ceteris paribuu, be greater than in the frigid, and the tem- 

erate Zones; in ſummer than in winter; and in hot weather than in 
cold; ſuppoſing in theſe caſes the heat to come from the fun and 
the air; and not, as ſometimes it may, from ſubterraneal exhalations. 

The ſame cauſes will, likewiſe, alter the temperature of this region. 
This temperature may, alſo, be chang'd in ſome few places by, at 
leaſt, two other cauſes; the one is, the different conſtitution of the 
{oil that compoſes the ſhore; which may affeck the neighbouring 
water, if it extraordinarily abound with nitre, marcaſites, or other 
ſubſtances, able to increaſe or leſſen the coldneſs of the water. 

Another cauſe may be, the figure and ſituation of the leſs deep 
parts of the ſhore, which may, in ſome ſort, reverberate the heat that 
proceeds from the fun; and upon ſuch an account, either add to the 
warmth, or allay the coldneſs that would otherwiſe be found in the 
neighbouring water. There may, indeed, be other exceptions to the 
rule; tho', perhaps, referable to the two caſes already mentioned. 
Thus M. de Monts, in his. voyage to New-France, tells us, that“ about 
© the 18th day of June, he found the ſea-water, during three days 
© ſpace, very warm; and that their wine, by the ſame heat, was 
« warm'd in the bottom of the ſhip; tho' the air was no hotter 
c than before.” And, that © on the 21} of the fame month, they 
ce were, for two or three days, fo encompaſſed with miſts and cold, 
ce that they thought themſelves in the month of January; the water 
ce of the 2 being extremely cold, which continued till they came 
* upon the bank. 

The temperature of the lower region of the ſea is generally cold. 
For water, being in its moſt ordinary ſtate, a liquor, whoſe parts are 
more ſlowly agitated, than thoſe of mens organs of feeling, muſt be, 
upon that account, cold as to ſenſe; and conſequently, thoſe parts of 
the ſea, which are too remote to be ſenſibly agitated by the ſun- beams 
or wrought upon by the warmth, which the air, and upper parts o 
the — may from other cauſes receive, ſhould feel cold to thoſe 
who deſcend into it; except in a few places, where the cold may be 


cither expell'd, or allay'd by hot ſprings, or terreſtrial exhalations, * 


flowing, or aſcending from the ſubjacent earth, or the lower parts of 
the ſhore, into the incumbent, or adjacent parts of the water. 


I ſhall now ſubjoin ſome relations I procured, from perſons who had Relah¹ 3. 
occaſion to go down into the lower region of the ſea; or otherwiſe bout che rem» 
to take notice of its temperature, in very different regions of the og the 

(8. 


world, and at very unequal depths. 

A profeſs d diver, ſeveral times complained to me, of the coldneſs 
of the deep water in the north ſea, which kept him from being 
able to ſtay in it ſo long, as he otherwiſe might. He added, that 
he conſtantly found the cold * the deeper he deſcended. 

Vo I. III. 1 | 
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Nar.Hisr. An acquaintance of mine, who made a long ftay in North-America, 
ww and who took pleaſure in ſwimming under water, told me, that tho 
be ſcarce remember'd himſelf to have dived above two fathoms 
beneath the ſurface of the ſea; yet even at that ſmall depth, he 
obſerved the water to increaſe in coldneſs, proportionably to his 
deſcent : which argues, that tho' the ſun-beams often penetrate plen- 
tifully enough to carry light to a great depth under water; yet they 
do not always bring with them a ſenſible heat; and that, at leaſt in 

ſome places, the upper region of the ſea reaches but a little way. 

A perſon. of quality, who had been preſent at the coral-fiſhing 
upon the ſhore of Africa, and who was himſelf a diver, inform'd me, 
that tho? he had ſeldom deſcended above three or four fathoms, yet 
he found it ſo much colder than near the top of the water, that he 
could not well endure it; and that being let down to the bottom 
of the ſea in a great diving bell, tho' the water cou'd not come 
immediately to touch him, he found, when the bell came firſt to 
the ground, the air in it was very cold; tho”, after he had ſtay'd a while 
there, his breath, and the fteams of his body, made him very hot. 

A famous commander, who had been upon the African coaſt, in- 
formed me, that, in the day-time, he there preſerved his wine in a 
tolerable temper, by keeping it at the bottom of the ſhip in ſand; 
but that in the mornings, he had it greatly cool'd, by ſinking his 
bottles over-night into the ſea, and letting them hang till morning, 
at twenty or thirty fathoms deep under water. 

An intelligent gentleman, who failed far up the river Gambra in a 
ſmall” frigat, aſſured me, that in the ſea, even of thoſe hot climates, 
wine may be preſerved cool, by letting down bottles in the evening, 
exactly ftopp'd, to the depth of twelve or fourteen fathoms; whence 
being the next morning drawn up, they find it very freſh, if pre- 
ſently drank ; aha the heat of the air on the upper part of 
the water would quickly warm it. 

I remember too, that a man of letters, who failed to the Ex- 
Indies, told me, *twas the practice of his captain, and other perſons 
of note, whilſt they paſs the torrid zone, to keep their drink, whe- 
ther wine, or water, cool, by letting it down in bottles to the depth 

"of eighty, ninety, or ſometimes an hundred fathoms; and ſuffering 
it to ſtay there for a competent time; after which, they found it to 
be exceeding cool and refreſhing. 

Laftly, to ſatisſie my ſelf as far as I could, to how great a depth 
the coldneſs of the ſea reached; meeting with a curious traveller, 
who had bcen in ſeveral parts of the Eaſt and Weft-Indies, l enquired 
of him, whether he had taken notice of any extraordinary deep 
{oundings in the vaſter ſeas; to which he anſwer'd, that failing to 
the Eaft-Indies, over a place on the other fide of the line, that was 
ſuſpected to be very deep; they let down 400 fathom of line; and 
that the lead, which weigh'd about 30 or 35 pounds, thereby — 
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ſo intenſe a degree of coldneſs, that he thought a maſs of ice could Nar.Hisr. 
not have more vehemently affected his hands; and this obiervation Www de 
was made in about the 35 th degree of ſouth latitude. 

Theſe are the chief relations | have hitherto been able to procure, 
about the temperature of the ſea; which, if they happen to be 
confirmed by others, we may thence conceive, that, with regard to 
temperature, thoſe two fluids, air and water, have this in common, 
that where their ſurfaces are contiguous, and in the neighbouring 
parts, they happen to be ſometimes cold, and ſometimes hot, as the 
particles they conſiſt of chance to be more or leſs agitated, by the 
variouſly reflected rays of the ſun, or other cauſes of heat; but 
that the parts of the air, called the ſecond region, and the lower 
region of the ſea, being more remote from the operation of thoſe 
cauſes, retain their natural or more undiſturbed temperature; which, 
as to us men, is a conſiderable degree of coldneſs: ſo that the regions 
of the water and the air ſeem to anſwer one another, but in an 
inverted order. 

We may farther conclude from the preceding accounts, that the 

ſea-water is not the ſummum frigidum. And, indeed, tho? I have 
been able, ſeveral times, to produce ice in ſalt- water; yet I find not 
by any obſervation, that there has been ice met with, and generated 
at the bottom of the ſea; under which the earth has been found 
unfrozen by our divers, and appears to be ſoft at depths, exceed- 
ingly ſurpaſſing the greateſt they have reach'd to; as is evident by 
the mud, gravel, Cc. fetch'd from the bottom of the ſea by ſounding- 
plummets, let down to above an hundred fathoms. And a ſober 
commander of a ſhip, lately arrived from the remoter parts of the 
great ocean, informed me, that at about 35* ſouth latitude, the tallow 
of his ſounding-lead brought up grey ſand from 220 fathoms deep. 
But we cannot conclude, becauſe no ice is found at the bottom of 
the ſea, that the cold there cannot be very intenſe; for as the ſea 
is, at leaſt equally falt at the bottom, as at the top, ſo I have more 
than once try'd, that ſalt-water will, without freezing, admit a much 
greater degree of cold, than is neceſſary to turn freſh water into ice. 

One of the chief things IJ have been ſollicitous to inquire after, Relations 85 
as to the bottom of the ſea, was the inequality I ſuppoſed to be in bour thebottom 
the ſoil ; of which I received the following accounts. of the ſea. 

A perſon, who had been at the famous pearl-fiſhing, in the little The inequa« 
iſland of Manar, near Ceylon, in the Eaſt- Indies; and had by his ſtay lit of its for. 
there, great opportunity to ſee divers at their work, and converſe 
with them; aſſured me, he there learn'd, that the floor of the ſea 
was in many places exceedingly unequal ; being here flat, and there 
craggy; rocks riſing to a conſiderable height in ſome parts; and valleys 
linking as deep in others; in which they found it exceſſive cold. 

An ancient commander, who had for many years frequented Africa, 
and the Indices, told me, as m_ had done before, that when Fo 
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'Hisr, ſailed in the ocean, very far from land, they ſeldom ſounded ; but as 
— — far as they had, he ulually found the depth of the ſea to increaſe or 


decreaſe gradually, without very great irregularities, excepting in ſome 
places; inſtancing particularly, in the hollow that makes the bottom 
of the ſea within ſight of the cape of Good-Hope ; where, tho' for the 
mofi part, he found the water to grow deeper as he ſailed farther 
from the ſhore; yet, in one place, he and others had met with a bank at 
a conſiderable diſtance from the ſurface of the water; ſo that tho' when 
they were, as they imagined, near the edge of this bank, they found 
but a moderate number of fathoms; yet when failing a very little way 
farther, they had gone beyond it, the fea prov'd of an immenſe depth. 
In ſhort, I gather'd from his anſwers, that in the greater ſeas he had 
found, for the moſt part, the ground, at the bottom, to fall away by 
degrees; but nearer the ſhore, he obſerved, in ſeveral places, that it 
was very unequal, and had, as it were, hills and precipices. | 

A man of learning, who had ſail'd both to the eaſt and weſt Indies, 
and had made ſome of his yoyages in ſhips of ſuch great burthen, as 
obliged the mariners to be frequent and careful in ſounding, informed 
me, that, ſometimes, at conſiderable diſtances from ſhore, he had ob- 
ſerv'd the ſea to be twenty, thirty, or, perhaps, forty fathoms deep- 
er when they caſt the lead from one fide of the ſhip, than it had 
been juſt before, when they ſounded from the other. 

In the notes of a very skilful pilot, lately arrived from the eaſt 
Indies, I found the following obſervations : © Feb. 12. Seeing the ground 
© under us, we heav'd the lead, and had but nineteen fathoms, rocky 
% ground, then hal'd by N. N. E. the wind at N. W. and found our 
water to ſhoal from nineteen to ten and eight fathom, hard coral 
< ground; then it ſuddenly deepen'd again from eight to twenty and 
© twenty two fathoms, ſandy ground; and then we ſuddenly ſaw rocks 
< under us, where we had but ſeven fathom, and the next caſt fourteen 
c fathom again. And ſo having run N. N. E. from fix in the morning 
ce till twelve at noon, about nineteen miles, we deepen'd our water 
ce from fixteen to twenty five, and the next caſt no ground, with thir- 
© ty five fathom of line,” | . 

Having met with an ancient navigator, who paſſes as the moſt ex- 
perienc'd pilot in our nation for an Eaſt-India voyage, I ask'd him about 
his own obſervations concerning theſe unequal ſoundings ; and he told me, 
that he had not only met with them elſewhere ; but that not far from 
the mouth of our channel, he had ſometimes found the bottom of the 
{ea ſo abrupt, that in ſailiug twice the length of his ſhip, the water 
wou'd deepen from thirty to a hundred fathoms, if not much more, 
And a noble perſon, who has, ſeveral times, had the command of 
the Engliſh fleet, informed me, that he had obſery'd the bottom of the 
ſea to be exceeding unequal in neighbouring places; and that failing 
once, even in our channel, he perceiv'd the water to make a rippling 
noiſe, like that of the Thames under London bridge, ſo that he was = id 
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they were falling upon ſome ſhoal; the water being twelve or fours Nar, Hisr, 
teen fathoms deep; and going a little further, he caſt out the plum. 
met again, and found it about thirty fathoms. He added, that he 

had made many ſuch obſervations, but took notice of rippling water 

only when the tide was ebbing; yet in a deep ſea, meeting with the 

like in the upper part of the water, and thinking it Art LOT there 

ſhould be any ſhoal there, he order'd the depth to be ſounded, and found 

it to exceed thirty fathoms; and after he had paſs'd on a little fur- 

ther, _ lea was ſo deep, that he could not fathom it with his ordi- 

nary line. 

Another thing obſervable, at the bottom of the ſea, is, the great The preſſure 
preſſure of the water there againſt other bodies. But for a manifeſt at the borrom 
proof of this, we caus'd a'cylindrical glaſs, that was open only at one J the ſea. 
end, to be ſo depreſſed in a glaſs-veſſel full of water, with a conve- 
nient weight of lead, that none of the air cou'd get out; whilſt we 
eaſily diſcern'd thro” the liquor and veſſels, which were all tranſparent, 
that as the inverted cylinder deſcended deeper, the external water 
compreſs'd the impriſon'd air, and aſcended higher in the cavity of the 
cylinder; againſt whoſe ſides we had before-hand plac'd a row of 
marks, whereby to take notice of the gradual aſcent and deſcent of 
the internal water, 

Having inquired of two ſeyeral perſons, one whereof had, with a 
diving-engine, been at the bottom of the ſea in a cold northern re- 
gion; the other having done the like, in an engine much of the ſame 
fort, upon the coaſt of Africa; I found their relations to agree in 
this, that the deeper they deſcended into the ſea, the more the air, 
they carried down with them, was compreſſed; and the higher the 
water aſcended above the lip or brim of the engine into the cavity 
of it. | 

And an engineer of my acquaintance, who had been often at ſea, 
and lov'd to try concluſions, aſſured me, that having, ſeveral times, 
failed near the ſtreights mouth, over a place where the fea was ob- 
ferved to be of a notable depth, he found, that if he let down with 
a weight, into the ſea, ſuch a vial as the fea-men ufe to carry their 
brandy in, containing a pint or a quart, it wou'd, when it came to be 
funk forty fathoms under water, it not ſooner, be ſo opprelſs'd, as to 
be cruſh'd to pieces. He alſo averr'd, that having exactly clos'd a 
metalline æolipile, and with a competent weight ſunk it ſixty fathoms 
into the fea; when he pull'd it up again, he found, that the great preſ- 
ſure of the water had, in ſeveral places, cruſh'd it inwards. _ 

A third thing obſerved, at the bottom of the ſea, is, the tranquil- The tranquil« 
tity of the water, if it be conſiderably diſtant from the ſurface. For 4% of the wa- 
tho? the winds have power to produce vaſt waves in that upper part - a 
of the ſea, which is expo#'d to their violence; yet the vehement 
agitation diminiſhes, by degrees, as the parts of the ſea lie more re- 
mote from the ſuperficies; fo that towards the bottom, if that lie 

; con- 
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Nar Hisr. conſiderably deep, and far from ſhore, the water is ſcarce ſenſibly di- 
[ fturbd. | 


This calmneſs of the ſea will appear ſtrange to many, who, admi- 
ring at the force of ſtormy winde, and the vaſtneſs of the waves they 
raile, do not, at the fame time, conſider the almoſt incomparably 
greater quantity and weight of water that muſt be mov'd, to make 
any great commotion at the bottom of the ſea ; upou which ſo great 
a maſs of falt-water is conſtantly incumbent. 

But a diver, who, by the help of an engine, could continue for 
ſome hours under water, inform'd me, that the wind being ſtrong, ſo 
that the waves were manifeſtly ſix or ſeven feet high above the ſur. 
face of the water, he found no ſign of it fifteen fathoms deep; but that 
if the blaſts continu'd long, they then mov'd the mud at the bottom, 
and made the water thick and dark; and that ſtaying once at the 
bottom of a deep ſea very long, he was amaz'd, at his return to 
the upper parts of the water, to find a ſtorm there, whici he dreamt 
not of ; having left the ſurface calm when he deſcended. 

A great traveller, who had aſſiſted at a rich pearl-fiſhing in Faſ- 
India, told me, that he had ſeen the divers deſcend when the ſea was 
ſo very rough, that ſcarce any veſſel would venture out of _ ; yet 
thoſe returning divers aſſured him, that, at the bottom, they had 
found no diſturbance of the water; and, this tho' the ſituation ren- 
der'd it exceeding likely to be a troubled ſea. 

And a very eminent ſailor aſſured me, that having, ſometimes, been 
in great ſhips that drew much water, he had dived to the keel of 
them, when under fail, and obſerved the agitations of the water- to be 
exceedingly diminiſhed, even at that ſmall diſtance from the upper part 
of the waves; he added, that in America he learn'd to dive of the In- 
dians, who taught him, by their example, to creep along by the rocks 
and great ſtones, that lay near the ſhore, at the bottom of the water, 
who thus ſhelter themſelves from the ſtrokes and other ill effects of the 
billows, which, near the ſhore, when the ſea is ſhallow, often hurt and 
endanger ſwimmers and unskilful divers. But when they are, by this 
means, got farther from ſhore, and into deeper water, they will ſe- 
curely leave the ſhelter they had, till then, made uſe of, and ſwim 
within a few yards of the ſurface of the ſea ; fearing there no danger 
from the toſſings and commotions of the upper part of the water. 

And farther, a great commander at ſea, who has both an extraor- 
dinary curioſity, and an unuſual care in making obſervations, informed 
me, that he had lately been at a place when the ſea was often tem- 
peſtuous ; and that they found, by a ſure mark, the ſtorm did not 
rea sh, with any efficacy, four fathoms beneath the ſurface of the water. 

I have ſollicitouſly inquired, whether the tides reach to or near 
the bottom of the deeper ſeas; but found it exceeding difficult to 
obtain any fatis'aftion about a problem, that moſt navigators, I have 
convers'd with, ſeem not to have dream'd of, 
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Indeed, I have heard, of currents driving the ſounding line, at Nat Hisr, 
a great depth, with a brisk motion, contrary to that of the mi; 


and a skiltul obſerver, who commanded many of our Engliſh men of 
war, own'd to me, that he had, near the Sound, obſerved the upper 
and lower parts of the water, to move, with a conſiderable ſwiftneſs, 
different ways. 

But one of the moſt ancient and experienced pilots of our nation, 
aſſured me, that ſailing beyond the cape of Good-Hope, into the ſouth. 
ſeas, he made trials of the motion of the upper parts of the water 
above the lower; where, ſometimes, caſting out a large heavy plummet, 
he let it down to ſeveral depths ſhort of 5o fathoms, without any 
ſenſible operation upon the motion of the boat he ftood in; but 
when he ſunk his plummet lower, to about 100 fathoms; he then 
found, that tho it reached not to the bottom of the water, yet his 
boat turned towards the tide or current, as if it lay at anchor; the 
vow running by the fide of the boat at the rate of three miles an 

our, 

And one, who ſpent ſome time at a famous Eaſtern pearl-fiſhing,, 
told me, the divers affirmed to him, that ſometimes at the 
bottom of the deep waters, there ſeemed to be a ſtagnation of the 
ſea; ſo that they would, to a particular height, riſe directly upwards ;: 
but that at other heights, they were carried away by the ſhallower 
waters, ſo as to be found, when they emerged a great way off, from 
the point of the ſurface, perpendicular to that part whence they 
began to aſcend, 

Laſtly, a learned merchant ſent me the following account, of an. 
extraordinary in-draught of the ſea, on the coaſt of a great iſland of 
the ſouthern ocean. *© At Campar and Rakan, on the eaſt coaſt of 
* Sumatra, is in the river's mouth, to a certain diſtance, at each new 
ce and full moon, a violent in-draught of the ſea, called Bunna, which 
approaches with an hideous noiſe, and mountain high; ſo that what- 
ce ever oppoles it periſheth.. Its approach is in three parts, the firſt 
high, but not ſo terrible; the ſecond high, black, and horrid; the 
de third low, and of gentle motion. Before its approach, it gives ſo 
ce fair warning, that the ſailors may eat, and bathe themſelves, before 
© they weigh anchor; but when they weigh, they muſt row hard, 
« againſt it; and when its fury is paſt, follow with it, till they 
© return to their anchor-place. The true reaſon. hereof the inhabi- 
© tants cannot diſcover. My opinion is, (adds my relator) that the 
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* mouths of the rivers there, being choaked up with their ſand- 
© banks, and ſo render'd very ſhallow ; when the great ſpring-tides. 


«© come rolling over thoſe ſhoals, at the new and full moon, out of 


© the Malacca ſtreights, the firſt influx is irreſiſtible by ſuch ſmall: 
veſſels as uſe that port; whence they are forced to weigh, and 


The 
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% beax up againſt it, for fear of being ſtranded. or ſplit.“ 


248 The Temperature of the 


Nart.Hisr. The laſt obſervable I ſhall mention is, the growth of plants at 
V the bottom of the ſea. 
"plants grow- An eminent and inquiſitive perſon, who ſpent ſome time on the 
ing at the bot- coaſt of Africa, where he was preſent at a coral-fiſhing, told me, he 
tom of the ſes. had found coral ſoft and flexible, but not truly red, when firſt brought 
up into the air; the bark being worſe coloured, than the ſubſtance 
it cover'd; but that when the bark was taken off, and the other 
part expos'd to the air, the redneſs diſclos'd it ſelf When 1 de- 
manded, whether he had obſerved any inky fap aſcend, to nouriſh 
the ſtony plant; and whether he had ſeen any thing like berries 
upon it; he ingenuouſly confeſs d to me, he had not been ſo curious 
as to make inquiry into thoſe particulars; but that having broken 
ſome of the large pieces, he took notice, that the more internal 
ſubſtance was much paler than the other, and very whitiſh; and 
that at the extreme parts of ſome branches, or ſprigs, he obſerved 
little blackiſh knobs; which he did not then know what to make 
of. But as to the depth of the ſea in that place, he ſaid, *twas 
9 or 10 fathoms. | | | 
And a gentleman, who failed much in the Faſt, aſſured me, they 
often meet in thoſe ſeas, with a certain fort of coral, not white, 
which bears a ſmall fruit like a round berry, -of a pleaſant colour, 
and eſteem'd a rarity. | 
Asking a profeſs'd diver, whether he had not found trees, or fruit, 
in the depth of the ſea; he told me, that in a great ſhip whereinto 
he deſcended, to recover thence ſome ſhip-wreck'd goods, he was 
ſurpriz'd to find, in ſeveral places, a certain ſort of unknown fruit, 
of a ſlimy and ſoft conſiſtence, about the bigneſs of apples, but not 
ſo round in ſhape ; which, when he brought up into the air, ſoon 
began to ſhrink like old rotten apples; bur were much harder, and 
more ſhrivel'd. And 'tis remarkable, that this happen'd in a cold, 
northern ſea. | | 
One who made a conſiderable ſtay about Manar, told me, he learn'd 
from the divers, that in ſome places thereabouts, there grows at the 
bottom, in plenty, a ſort of trees bearing leaves, almoſt like thoſe of 
laure), as alſo a certain fruit. 
I was, likewiſe, informed by an eye-witneſs, that near the coaſt of 
Moſambique in Africa, there grows at the bottom of the ſea, numerous 
trees, bearing fruit; which he deſcribes to be very like that which 
in America they call Acayu; the leaves allo reſembling thoſe of that 
tree. 
But the moſt acceptable information I could procure about ſub- 
marire plants, is that which concerns the famous Maldivian, or 
Cocoa nut, ſo highly eſteemed in the Eaſt, that, as ſome write, it is a 
great preſent from one king to another; and is beſides greatly com- 
mended in Eurcpe by phyſicians; for, the origin of this dear drug 
| is 


ſubterranean and ſubmarine Regions. 


is almoſt as much controverted, as its alexiterial virtues are extoll'd. Nat. Hisr. 
A man of learning, who had reſided upon the ſpot, told me, he WW 


often heard from the divers, that there are real nuts or fruit, bore by 
a ſort of cocoa- trees growing at the bottom of the ſea; and that they 
are thence either torn off by the agitation of the water, or gather'd 
by the divers. This fruit is ſmaller than moſt other ſorts of cocoa's, 
whoſe maturity they do not ſeem to arrive at. He thinks the ſpe- 
cies may have been very different from what it is; and have 
come from nuts fallen into the ſea; together with the ruin of ſome 
little iſlands undermined by the water, and ſo drowned: of which, 
he told me, he ſaw three or four iaſtances; during his ſtay there, 
He added, that whilſt the fruit was under water, they obſerved no 
diſtin ſhell and kernel; but the entire nut was ſo ſoft, that it 
might be eaſily cut with a knife, and was eaten like their other fruits; 
that being kept, for about a week, in the hot air, it grows ſolid and 
ſo hard, as to require ſteel tools to work upon it; and laſtly, that tho? 
even upon the place, the fairer fort be of very great eſteem, yet 
there are none of ſuch prodigious price as 1s given out. He preſented 
me with one, about. the bigneſs of a large egg, and a fragment of 
another; which are both very hard. “ 


Count Mar/ig!; has, from his own ex- curious particulars, relating to this ſub. 
perience, wrote a very voluminous, phy- je&: ſome sketches whereof M. Font anelle 
ſical eſſay, upon the natural hiſtory of | gives us in his hiſtory of the Royal Aca- 
the ſea; and therein occur abundance of | demy, for the year 1710. 


Vor. Ill. Kk CHY- 


2 EF 4 ho 0 \ * : 7 
= 
* . * 
* 
” * 0 . 
. o * 
« - 
* 1 
U 
„ % 
o 
* 
— 
. 
. 
* 
* 
" 
- . 
* 
n 
e 
# . 
* o 
. 
— 
. 
* 
- \ 
* 
2 - 


. 
- 
ö 
. 
. 
N 
. 
- 
. 
* 
* 


CHYMISTRV. 


K k 2 


2 


THE 


PRE F A CE. 


' HE great advantages of chymiſiry, and its exceeding uſe- 
T tulneſs both to phil by — medicine, ſeem to be very 
little known, or conſidered, by the generality of mankind. 
For this reaſon, and becauſe Mr. Boyle has been cenſured by 
ſome learned men, for cultivating an art which they appre- 
hended to be unworthy of him, I would willingly offer ſomething, 
from others, towards the clearing of this matter, and wiping 
of an aſperſion, which, thro a falſe notion of chymiſtry, has been 
caſt upon our excellent author. |  Þþ 
We are to obſerve, with an eminent writer, that chymiſts 
* may be divided into three ranks : ſuch as lock after the know- 
* ledge of nature in general; ſuch as ſeek out and prepare 
« medicines; and ſack as (earch after riches, by tranſ- 
* mutations, and the great elixir. The two firſt, ſays that 
* learned prelate, have been very ſucceſsful in ſeparating, com- 
* pounding, and changing the part of things; and in ſhewi 
* the admirable powers of nature, in the raiſmg of new con 
*® ſtences, figures, colours, and virtues of bodies: and from 
their labours, the true philoſophy is like to receive the nobleſt 
improvement. But the pretenſions of the third kind are not 
© only to endow us with the benefits of thisife, but with im- 
* mortality it ſelf ; and their ſucceſs has been as ſmall as their 
S defign was extravagant ; but certainly, if they cou'd 
| t 70 Al be 
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ce be brought to content themſelves with moderate things, ty 
« grow rich by degrees; and not to imagin they ſhall gain the 
Indies out of every crucible ; there might be wonderful things 
 expetted from them. And of this we have good aſſurance by 
* what is come abroad from divers eminent perſons ; among 
% whom ſome are members of the Royal Society. And if it were 
* not already excellently perform'd, I might ſpeak largely of 
the advantages that accrue to phyſic, by the induſtrious la- 
* bour of ſuch chymiſts, as have only the diſcreet and ſober 
* flame; and not the wild lightning of the others brains. 

. Of the art, as tis purſued by the third kind of chymiſts, 
T ſhall here take no notice; but only as tis happily practiſed 
by the other two. . 

The office of chymiſtry is, by the application of fire, to ſepa- 
rate the parts of natural bodies into diftintt parcels ; and, by 
means of the ſame agent, to unite the parts of others into one 
whole. This is, nearly, the definition of that judicious chy- 
miſt, M. Homberg. N 

Now the operations of chymiſtry being generally perform'd in 
Tranſparent veſſels, upon known bodies, by known efficients, it is 
an art that, at firſt ſight, bids fair for improving both phyſic 


and philoſophy ; ſince it eaſily preſents us with a great variety 


of reſolutions and compoſitions; and ſhews us the ſeveral ſteps 


that are taken to produce them. T here are numberleſs bodies 
in nature, which the fire actually divides into ſeveral parts, 


according to their different degrees of volatility, gravity, or 


attrattion ; and unites others, as the texture, figure, and the at- 


tractiue power of their parts determine. Hence, therefore, we 


have an opportunity of viewing nature, either in a more ſimple, 


or a more complex ftate than that wherein ſhe, of her ſelf, ap- 
pears. And this muſt neceſſarily lead to ſome diſcovery of the 


properties of different bodies; whereby philoſcephy will be impro- 


ved: and as the different parts, and different combinations of 
animal, mineral, and vegetable ſubſtances, have different me- 
dicinal virtues ; phyſic will, by this means, receive improco- 
ment alſo. 5 


* Dr. Spras's Hiſt. of the Royal Society. p. 37. 
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« The beſt way of explaining nature, ſays M. Fontanelle, 
« is to imitate her, and make her, by art, produce the ſame 
« fete from known cauſes, which we our ſelves can put 
« in action. By this means we become witneſſes of the 
« phenomena, and the ſeveral ſteps taken to preduce them; 
«* and may, if the analogy be juſt, ſafely conclude, that the 
* natural phenomena have the ſame origin with the arti- 
« fictal.” | 

But no art can ſo well as chymiſiry, imitate the more ab- 
ſtruſe and hidden operations, and phenomena of nature. Thus 
by familiar and obvious examples, it ſhews us how light- 
ning, and the Aurora borealis, are producible; theſe being ex- 
quiſitely reſembled by Phoſphorus : by ſome eaſy experiments of 
ſublimation and precipitation, it ſhews how the odd effefts of the 
plague may be ſuddenly produced and fiopt; and it accounts 
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for many other ſtrange phenomena, which ſeem inexplicable by 


any other means than what this art affords. 

'Tis well obſerved by the learned Boerhaave, that all the 
* changes which a body undergoes, are made by motion; and 
therefore, ſays he, we muſt ſearch into its cauſes, and learn 
. © the manner whereby it may be excited, changed, and ſtopp d. 
* But theſe powers lie out of the reach of the human mind; 
* unleſs from the obſervation of evident effetts, they firſt 
* appear to the ſenſes. © Ie cannot, therefore, do better, © con- 
tinues he, than to fix. our eyes upon thoſe motions, "which 
* ariſe when bodies begin to att contiguous to others. Now, to 
apply one body to another, again to ſeparate them, and by 
tho force of fire to give them their proper motion, muſt 
* be a moſt effettual means to gain the fnizwledge of the 
* powers of bodies. And this is the whole office of chymiſtry, 
 * which muſt, therefire, be an excellent inſtrument in the 
* hands of a philoſopher, who knows how to apply it; and 
** the beſt that is known to reveal the ſecrets of nature. 

Chymiſtry, indeed, has been wretchedly abuſed ; and great 
maſters in the art, hace ftraind and applied it to purpoſes: 
for which it ſeem'd never deſign d. 


* Boerhaave in Serm. Acad, de Chemia ſuos errores expurgant. A. 1718. p. 15. 
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The general fault committed herein, was, that from a few 
caſual experiments, they would needs account for all the 
diſeaſes in the human body, all the phenomena of nature, and 
all the myſteries cf religion : for chymiſtry has had its enthu- 
fiaſts. And doubtleſs, as managed by them, it has been the 
orcaſion of much miſchief in the world. 

Theſe errors, however, are not to be attributed to the art, 
but to the artiſis. And if ſome chymiſts have introduced 
errors into this art, they are bappiy expunged by others ; 
as of diligent Boerhaave, in a ſet diſcourſe, has abundantly 
roved.* 

5 In ſhort, chymiftry is another thing than what it formerly 
was ; it has now made ample amends for all the darkneſs 
and obſcurity wherein it formerly incolred the world. Their's 
were the clouds and ſmoke, but ours the flame and the light. 

Let any man compare the Prælectiones Chymicæ of Dr.Freind, 
with the common 'I'yrocinia of chymical writers; the treatiſes 
of M. Homberg, with theſe of Tachenius; and the chymical 
pieces of Mr. Boyle, with thoſe of Helmont ; and he will be 
ſenſible of this diference. t | 

Who can read the accounts, which Meſſieurs Homberg, 
Lemery, and the illuſtrious Newton, give of the action of the 
fun, and of fire, upon bodies, without being ſurpris d and 
delighted, at the proſpett it opens; and at the great length 
whereto, en ſolid and experimental grounds, it carries us in 
philoſophy ? Theſe great men evidently demonſtrate, that fire 
is a grand, and an aitive principle in nature; that daſhing 
againſt bodies, tis abſorbed by them; that lodging it ſelf there- 
in, it becomes the cauſe of all the light they give us; and that 
were it not for this admiſſion of its rays, our fluids would be 
ſolids, and our water ice. 

M. Homberg ſhews, that the rays of the ſun exerciſe an 
actual force, or trufion ; for he found, that a very light body, 


* Serm.. Academ. de Chemia. 

+ Qui Hombergiana Tachenio, Helmontio Boyleana ; qui vulgatos tirociniorum ſcriptores 
contulerit cum us quæ in miſcellaneis Germanorum, in monumentis Galicis, in Bri- 
tannicis jam habentur commentariis, prudens ferat judicium; nec juſtum hujus calcu- 


lum reformidabo. Boerhaave in Serm. Acad. de Chem. p. 21. 
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expoſed to the focus of a burning-glaſs, would be turned over 
upon the matter whereon twas laid; and that the rays, 
thrown, by farts, thro a ſmall lens, upon the ſpring of u 
watch, ſtraiten d and. ſtuc with one end into a board, made 
it vibrate; as if it had been puſh d with a ftick. || 

* The ſun, ſays M. Lemery, may be conſidered as the grand 
e reſercatory of luminous matter; and all inflammable bodies, 
« as little reſervatories ſubſervient to him; that, as ſo many 
« little ſuns, occaſionally ſupply our neceſſities.” | 

M. Homberg farther ſhews us, that © the light of the ſun 
* impinging againſt terreſtrial bodies, modifies them accord. 
* ing to their FN textures: thus ſome, as water, it 
* eaſily keeps fluid; of others, it forms oily, unctuous bodies ; 
* and makes inflammable ſubſtances of ſalts, of earth, and of 
* water; none of which are, of themſelves, inflammable ; ſo 
* that the other chymical principles of bodies, ſerve chiefly to 
* detain this, or to be changed by its actions upon them.” 
% The luminous matter,” according to the ſame excellent 
chymiſt, © infinuates it ſelf into the ſubſtance cf bodies, to 
* produce their ſulphur ; changes the arrangement of their 
parts; increaſes them, and, by conſequence, alters the ſub- 
* tance of the body it ſelf, after as many different manners, as 
«* in different quantities it can be differently placed; whence 
* proceeds an infinite variety. So that, would we compare 
« the variety of the materials which exiſt, with thoſe which 
* might be brought into being, by all the combinations poſſible 
« to be made; we muſt ſay, that the univerſe, ſo far as we 
* know of it, is but very ſmall, in compariſon of what it might 
« be; and that, if there were ſeveral worlds, formed like 
« this of ours, they might all be differently furniſhed with 
9 objett s, without changing either the manner, or the matter 
« of the bodies, whereof they ſhould confift : which demon- 
* ſtrates an infinite contrivance and peer in the Being who 
« made the univerſe.” 

And a ftill greater philoſopher, prompted by chymical expe- 
riments, demands, whether :* groſs bodies, and light, are net 


{| Hiſt. de Acad, A. 1708. p. 25. Jet n 
Vor. III. | LI cen: 
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© convertible into one another; and may not,” ſays he, © bodies 
* receive much of their acticity, from the particles of light 
* which enter their compoſition? Fer all fixed bodies, being 
& heated, emit light, ſo long as they continue ſufficiently hot; 
and light mutually ſtops in bodies, as often as its rays 
* ftrike upon their parts. I know no body leſs apt to ſhine, 
* than water ; yet water, by frequent diftillations, changes 
< into fixt earth, as Mr. Boyle has tried; and then this 
< earth, being enabled to endure a ſufficient heat, ſhines by 
* heat like other bodies.” 

And to fhew to what noble purpoſes ſuch confaderaticns 
may ſerve, I ſhall add, from the ſame great philoſopher, 
that © the ſun's heat is as the denſity of its rays; that is, 
* reciprocally, as the ſquare of the diftance of the place 
% from the ſun; and therefore, > the diſtance of the comet, 
* in the year 1680, (that comet being on the 8th M December, 
* in its peribelion,) was from the ſun's centre, to the di- 
e ftlance of the earth from the ſame, as about 6 10 1000; 
the ſun's heat at the comet, was, then, to the ſummer's 


* heat with us, as 28,000 to 1. But the heat of boiling 
* water, is about three times as great, as the heat that 


* dry earth receives from the ſummer's fun; and the heat 


** of glowing iron, is three or four times greater than the 
** heat of boiling water; conſequently, the dry earth in this 


* comet, in its perihelion, might receive a heat from the 


© ſun's rays, 2000 greater than that of red-hot iron: 4 
« heat ſufficient, immediately to ſp and conſume dll 
manner of vapours, exhalations, an 


volatile ſubſtances ! 

* This comet, therefore, received an immenſe degree f 
* heat from the ſun; and this heat it might preſerve for 
* a very long time. A ſphere of glowing iron, one inch iu 
diameter, will ſcarce loſe all its heat in the ſpace of an 
* hour, when expoſed to the air; and a larger ſphere 
world longer preſerce its heat, in proportion to its dia- 
metern: whence a globe of red-hot iron, equal to our 
earth, that is about 40,000,000 feet in diameter, would 
require 50,000 years to cool iu.“ 


Newton. Princip. p. 466, 467; 
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By ſuch a remarkable inſtance, I choſe to ſhew the great 
uſefulneſs of chymiſiry to phileſophy; for tis the peculiar 
province of chymiſtry, to conſider the properties and the cette 
of fire and heat. And it were caſy to bring other examples, 
to manifeſt what great imprevements may be made in Philo- 
ſiphy, by means of chymiſtry. 

But becauſe we here chiefly rely upon authorities, to encourage 
and recommend this ſtudy ; that great reftorer of learning, the 
Lord Verulam, tells us expre/ly, that © in diſcevering the 
* myſteries of nature, we muſt make experiments by fire; 
and that chymiſiryis the principal art to penfect natural 
* biſtery, and to advance medicine.” And of the truth of 
this dottrine his lordſhip has given ſubſtantial proof, par- 
ticularly in his account of the nature of fire and flame; a 
ſubjett, which has ſince been ſo advantagion/ly proſecuted by 
M. Homberg, M. Lemery, /ome German chymiſts, Mr. Boyle, 
and the great Sir If. Newton; that they ſeem to have left 
little for the induſtry of future ages to diſcover in it. 

And Mr. Boyle, we may ſafely (ay, had never been that emi- 
nent philoſopher he was, were it not for the aſſiſtance of 
chymiſtry ; an art, wherein he greatly delighted, and earneſtly 
recommends for the uſes of philoſophy, and the purpoſes of 
life. Let any one carefully read his following pieces; or the 
foregoing ones 7 nitre; fluidity and firmneſs ; vulatility and 
fixedneſs ; and other particular aualities of bodies ; all which 
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are wholly built upon chymical experiments; and then de- 


clare, whether chymiſtry has not been, thro ignorance of its 
werth, unjuſtly accuſed ; and whether it is not a moſt uſeful 
branch of natural philoſophy. | 

The teſtimony of Dr. Freind geo, who well underſtands 
the nature and uſe of chymiſtry, ought not to be omitted 
upon this occaſion. His diligent ſearches into this art, 
have plainly ſhezwed him, that, notwithſtanding the ill uſe 
which has ſometimes been made of it, a thorough knows 
ledge therein might be caſtly advantagions to the theory, as 
it has alrcady been uſeful to the prattice of phyſie.* 


* Freind. Emmenolog. Pref, 
Ll 2 But 


But if any one ſhall ſtill retain a doubt of the worth and abi- 
lities of chymiſtry, to reward thoſe who cultivate it; let him 
conſider the prattice and procedure of the happieſt philoſepher 
the world ever yet cou d boaſt, the great Sir Ifaac Newton; 
who, when he demonſtrates the laws, the ations, and the pory- 
ers of bodies, from a conſideration of their effefts, altas pro- 
duces chymical experiments for bis vouchers; and when, to ſolve 
ather phenomena, he makes uſe of theſe powers, his refuge is 
tu chymiftry; whence he manifefily ſhews, that without 
the aſſiftance of this art, even he cowd hardly have explained 
the 3 nature and properties particular bodies. * 

Bat chymiſtry has furniſhed the ſhops with many excellent 
preparations, and ſuch as have ſeveral advantages over the 
common Galenic remedies, is nw too generally allow, to need 
that particular examples ſbou d be produc'd of it. That this art, 
alb, meliorates ſevcral metalline and mineral bodies, and ſup- 
plies many ſubſtances, uſefnl in particular trades, and in ſeveral 
eccurrences of human life, is a matter. of fait acknowlede'd by 
all who are acquainted with the art, and its productions; (6 


that it wore time miſpent, by an induFftion of more particulars, 


to ſhew its nſefulneſs to mankind, bath in philſophy and phyſic. 

"Tis evident, therefore, that not hing but an intire ignorance of 
chymiftry can cauſe it to be illi ſpoken f; and that it is ſo far 
from being an employment unworthy of a gentleman and a phi- 
loſopber ; that it is one of the principal whereto be ought to 


addict bimfelf, who wou'd improve either philoſophy or phyſie.+ 


*. Defino igitur ſed in eo, in.quoultimam perſpicientiæ humanz metam poſuiſſe vi- 
detur natura, 1ſaaco Newtono. IIle, licet adeo felix ut cum vivente de principatu ig 
Philo ſophià contendat nemo ſanus, quando leges, actiones, vires corporum ex per- 
penſis demonſtrat effectis, non aliud quam chemiam allegat ; quando inventas ibi vires 
iterum extricandis applicat phenomenis, mera chemica advocar, claroque teſtatur ex- 
emplo, abfuiſſet chemia, ſingularium corporum propriam indolem, proprias vires, vix 
potuiſſe mortalium perſpicaciſſimo cognoſci. | Boerhav. Serm. Acad. de Chemid, p. 39, 40. 
+ In phyſicis nil deſperandum hie (i. e. chemia) duce ; omnia bona ab hic ſperan- 
da in medicis ; abditiſſima revelare, extricare impedita, latentes corporum vires dete- 


gere, imitari, dirigete, mutare, 'applicare, perficere, docet ſideliſſunè. Becrbav. Serm. 


4 Chu. 30. 39. 
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SCEPTICAL CHYMIST: 
| S n 
CONSIDERATIONS 
| UPON THE 
Experiments uſually produced in favour 


of the four elements, and the three 
chymical principles of mixed bodies. 


_— 


SECT... L 


Otwithſtanding the ſubtile reaſonings of the Periparetics, and the | 

| pretty experiments of the chymiſts, Iam ſo diffident as to — 

think, that if neither can produce more cogent arguments, tetic as, 

for the truth of their aſſertion, than are uſually. given; a man may end chywicel 
reaſonably doubt as to the number of thoſe material ingredients of ee 
mixed bodies, which ſome call elements, and others principles. deubi ful... 

Indeed, when I conſider'd, that theſe principles are as eſſential in na- 
tural philoſophy, as the real elements themſelves are in the univerſe; . 

J expected to find them ſolidly-eſtabliſhed. But upon impartially ex- 
amining the bodies themſelves, which are ſaid to reſult from the blend- 

ed elements; and torturing them into a confeſſion of their conſtitu- 

ent principles; I was quickly induc'd to think, that the number of. 
them had been contended for with more. earneſtneſs than ſucceſs. . 

The words element, and principle, are here uſed as equivalent terms; ON 
and ſignify thoſe primitive and fimple bodies, of which the mix'd ones 1 
axe. ſaid. to be compos'd ; and into. which they are. n Ws. 
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The Sceptical Chymiſt. 
Tis ſaid, that a piece of green wood, by burning, diſcovers the four 


elements of which mixed bodies are compoſed : the fire appearing 
in the flame, by its own light; the ſmoak aſcending, and readily turn- 


ing into air, as a river mixes with the ſea; the water, in its own 


form, boiling out at the ends of the ſtick ; and the aſhes remaining for 
the element of earth. | 

This doctrine of the four elements is, alſo, ſaid to have been deliver'd 
by Ariſtotle, as the reſult of his ſtudy and application, in comparing 
the theories of the former philoſophers; and that it has, ever ſince, been 
untverſally embraced by men of learning, till Paracelſus, and a few 
other chymiſts, deny'd it, and aſſerted only three principles, which 
they endeavoured to diſguize by the terms, ſalt, ſulphur, and mercury.“ 

But by this experiment it ſhou'd appear, that the elements are made 
of mix'd bodies, rather than mix'd bodies of the elements. For in 
wood, thus analyz'd, and other bodies diſſipated and alter'd by the 
fire, it appears, that the ſuppoſed elementary fire and water are made 
out of the concrete ; not that the concrete was made up of fire and 
water. And, it has never, that I know of, been prov'd, that nothing 
can be obtained by committing a body to the fire,that was not pre-exiſtent 
in the | | 

Tis oy when a refiner, mixing gold and lead, expoſes them up- 
on the cupel to a violent fire; he thereby ſeparates the mixture in- 
to its component ingredients, gold, and lead, which, driven off with 
the droſs of the nobler metal, makes litharge of gold. | 

But then we do not ſee nature pull down a parcel of the element 
of fire from, where tis fancied to be plac'd, near the orb of the moon, 
and blend it with a quantity of each of the three other elements, 

xd body; as we ſee the refiner take both gold 

and lead to compoſe the mals we ſpeak of. Beſides, it remains to be 
proved, that the fire only takes the elementary ingredients aſunder, 
without cauſing any other alteration-; for otherwiſe, bodies may afford 
ſubſtances which were not pre-exiſtent in them; as fleſh, too long kept, 
produces maggots, &c. Now that the fire does not always barely ſeparate 
the elementary parts, but, ſometimes at leaſt, alters the ingredients of 


The judicious M. Homberg, who has , bodies; and brings ſeveral arguments to 
greatly improved the art of chymiſtry, or | prove, that ſuch a principle is, in reality, 
rather, advanced a new one, gives us the | fire or light, ſtriking againſt, reſiding in, 
following account of the three chymical | and acting upon bodies. 
principles. The ſaline principle is, ac- The principle, mercury, is, according to 
cording to him, a matter ſoluble in wa- | the ſame candid chymiſt, a real quick-ſil- 
ter, and unreſolvable by the fire; being | ver, or liquid ſubſtance, perfectly reſem- 
the acid ſubſtance, and general baſis of all | bling a fluid metal ; being nearly of the 
ſalts ; tho' never to be found in a pure | ſame weight with ſilver, and wetting no- 
and unmixed ſtate, thing but metals. See French Memoir:, A. 
This author, by numerous experiments, | 1902. % 4. A. 1705. p. 117. A, 1908. p. 404. 
made with the utmoſt care, cou'd never | A. 1709. p. 133. 
obtain any ſulphureous principle from | "te . 
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bodies, appears probable from the inſtance given; wherein there is Chymiſtry. 
nothing elementary ſeparated, by the great violence of the refiner's 
fire: the gold and lead, which are the two ingredients ſeparated by 
the analyſis, being yet perfectly mix'd bodies; and the litharge being 
lead indeed, but ſuch as is different in conſiſtence, and other qualities, 
from what 1t was before. And I have, ſometimes, ſeen parcels of 
glaſs adhering to the teſt, or cupel; which proceeding, as well as the 
gold or litharge, from the analyſis, is not, ſurely, a third ingredient 
produced our of the maſs by the fire. 
But, there are many bodies, from whence it ſeems impoſſible to extract 
four elements by fire: and which of them can be obtained from gold, 
by any degree of fire whatſoever? Nor is gold the only body in 
nature, that would puzzle a bare Ariſtotelian to analyze, by the fire, into 
elementary bodies: for ought I have yet obſerv'd, ſilver calcin'd, 
Venetian talc, &. are ſo fixed, that to reduce any of them into four 
heterogeneous ſubſtances, has hitherto prov'd a task much too hard 
even for chymiſts, 
And as there are ſeveral bodies, not reducible, by fire, into ſo many 
as four heterogeneous ingredients; ſo, there are others which may 
be reduced into more: human blood, and that of other animals, 
yield five diſtin ſubſtances; phlegm, ſpirit, oil, ſalt, and earth; as 
experience teſtifies. | 
To proceed farther ; it ſeems probable, that at the firſt production of 74, ter of 
mixed bodies, the univerſal matter, whereof they conſiſt, was actually 1 bodies ori- 
divided into little particles of ſeveral ſizes and ſhapes, variouſly mov'd. gin divided 
Beſides what happens in the generation, corruption, nutrition, and —_— 442 
decreaſe of bodies; microſcopes, by diſcovering the extreme minute- „n he; and 
neſs of the ſcarce ſenſible parts of concretes; chymical reſolutions fer. 
of mixed bodies, and many other operations of fire upon them, ſeem 
ſufficiently to manifeſt, that they conſiſt of parts very minute, and 
of different figures: and that there alſo intervenes a various local 
motion of ſuch ſmall bodies, will ſcarce be denied; whether we 
grant the origin of matter aſſigned by Fpicurm, or that related by 
Moſes. For, the firſt ſuppoſes, both mixed bodies, and all others, to 
be produced by the various, caſual occurſions of atoms, moving 
themſelves, every way, by an internal principle, in the infinite Vacuum. 
And the inſpired hiſtorian informs us, that the great and wiſe author 
of things, did not immediately create plants, beaſts, birds, &c. but 
produced them out of thoſe portions of the pre-exiſtent created 
matter, which he calls water and earth; and allows us to conceive, 
that the conftituent particles, whereof theſe new concretes were to 
conſiſt, muſt have been variouſly moved, in order to be connected 


into the bodies they were, by their various coalitions and textures, 
Theſe parti. 


to compoſe. | A ans 

"Tis alſo poſſible, that of theſe minute particles, many of the —— 
ſmalleſt and contiguous: ones aſſociated. into minute maſſes; and by |, fl ſe- 
| | their parable. g 
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their coalitions, conſtituted ſuch numerous, little, primary concretions, ag 
were not eaſily ſeparable into the particles that compoled them. 

Gold will mix and tuſe, not only with ſilver, copper, tin, and 
lead; but with antimony, Regulus Martis, and many other minerals; and 
thereby compoſe bodies, very different both from gold, and the 
other ingredients of the reſulting concretes. The ſame gold may 
alſo, by common Aqua regia, and ſeveral other menſtrua, be reduc'd 
into a ſeeming liquor; io that the corpuſcles of the metal will, 
with thoſe of the menſtrua, paſs thro' paper; and with them coa- 
gulate into a cryſtalline ſalt. And further, with a ſmall quantity 
of a certain ſaline ſubſtance, I can eaſily ſublime gold into the form 
of long cryſtals: and by many other ways may gold be diſguiz'd, 
and help to conſtitute bodies of very different natures, both from it 
ſelf, and from one another ; yet be afterwards reduced to the ſame 
numerical, yellow, fixed, ponderous, malleable ſubſtance, it was before 
its mixture. And not only the moſt fixed, but alſo the moſt fugi- 
tive of metals, conſpires to favour our aſſertion; for quick-ſilver will, 
with ſeveral metals, compoſe an amalgam; with ſeveral menſtrua, 
it ſeems to be turned into a liquor; with Aqua fortis, it will be 
brought into either a red, or a white precipitate; with oil of vitrio], 
into one of a pale yellow; with ſulphur, it will compoſe a blood- 
red volatile cinnabar; with ſome ſaline bodies, it will aſcend in form 
of a ſalt, diſſoluble in water; with Regulus of antimony, and ſilver, 
I have ſeen it ſublim'd into a kind of cryſtals ; with another mix- 
ture, I reduced it into a malleable body; and into a hard brittle 
ſubſtance by another: and ſome there are, who affirm, that by 
proper additions, they can reduce quick-filver into an oil; nay, into 
glaſs; yet out of all theſe compounds, we may recover the 
very ſame running mercury, that was the principal diſguiz'd ingre- 
dient of them. Hence it appears not abſurd to conceive, that little 
primary maſſes, or cluſters, may remain undiflipated, notwithſtanding 
they enter the compoſition of various concretions; ſince the cor- 
puſcles of gold and mercury, tho' not primary concretions of the 
-moſt minute particles of matter, but confeſſedly mix'd bodies, are 
able, plentifully, to concur to the compoſition of ſeveral very different 
bodies, without loſing their own nature, or texture, or having their 
coheſion violated by the loſs of their aſſociated parts, or ingredients.“ 
| E And 


* Concerning the nature, and various timony; which are terreſtrial, ſtony, 
forms of bodies, and the ſulphur they | alcalizate concretes ; and air, which, 
contain, take the words of one, who | © probably, ariſes from ſuch ſubſtances 
ſeems thoroughly to have conſider'd | © by fermentation ; be ſubſtances very 
them. © Altho* a pſeudo-topaz, ſays | ** differing from one another in den- 
* Sir I/ Newton, a Seleniter, rock-cryſtal, | “ ſiry; yet they have their refractive 
2 iſland - cryſtal, vulgar glaſs, (that is, 5 powers almoſt in the ſame propor- 

* ſand melted together,) and glaſs of an- | tion to one another, as their — 
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And as confidently as ſome chymiſts, &c. object againſt the Feri- Chymiſtr)- 
patetics, that from the mixture of their four elements, there could CV N 


ariſe but an inconſiderable variety of compound bodies; yet if the 4 Ct v. 


Ariſtotelians were half ſo well vers'd in the works of nature, as in — 4. 


the writings of their maſter, this objection would not triumph for 7;{; from e few 
want of experiments to ſhew the contrary. For if we aſſign to the ingredients. 
corpuſcles, whereof each element conſiſts, a peculiar ſize and ſhape, 


e excepting that the refraction of that 
4 ſtrange ſubſtance, iſland-cryſtal, is a 
little bigger than the reſt. And par- 
„ ticularly air, which is 3500 times 
* rarer the pſcudo-topaz, and 4400 
* times rarer than glaſs of antimony, 
* and 2000 times rarer than the ſelenites, 
* glaſs vulgar, or cryſtal of the rock, 
* has, notwithſtanding its rarity, the 
* ſame refractive power in ref; of 
© irs denſity, which thoſe very ſubſtan» 
© ces have with reſpect to theirs ; except- 
ing fo far as thoſe differ from one 
* another. Again; the refraction of 
* camphire, oil-olive, linſeed-oil, ſpirit 
* of turpentine and amber; which are 
fat, ſulphureous, unctuous bodies; and 
* diamond, which, probably, is an 
undtuous ſubſtance coagulated, have 
their refrative powers in proportion 
to one another, as their denſities, with- 
* out any conſiderable variation. But 


„ between thoſe of water and oily ſub- 
ſtances; and, accordingly, ſeems to be 
1 compoſed of both, united by fermen= 
tation; the water, by means of ſome 
* ſaline ſpirits, with which tis impreg- 
© nated, diſſolving the oil, and volatili- 
* Zing it by the action. For ſpirit of 
* wine is inflammable, by means of its 
* oily parts; and being diſtilled often 
from ſalt of tartar, grows by every 
* diſtillation more and more aqueous 
* and phlegmatic. And chymiſts ob. 
© ſerve, that vegetables, diſtilled per ſe, 
before fermentation, yield oils without 
* any burning ſpirits; but after fermen« 
„ tation, yield ardent ſpirits, without 
* oils; which ſhews, that their oil is 
by fermentation converted into ſpirit, 
* They find alſo, that if oils be poured, 
in {mall quantity, upon fermenting 
vegetables, they diſtil over, after fer= 


mentation, in the form of ſpirits. 


the refraQtive powers of 'theſe unctuous 
* ſubſtances are two or three times 
greater, in reſpe& of their denſities, 
© than the refraQve powers of the 
former ſubſtances, in reſpe& of theirs. 
Water has a refraftive power in a 
middle degree, between thoſe two 
* ſorts of ſubſtances; and, probably, 
is of a middle nature; for out of it 
row all vegetable and animal ſub. 
ances; Which conſiſt as well of ſul- 
phureous, fat, and inflammable parts, as 


of earthy, lean, and alcalizate ones. 


: Salts and vitriols have refra&tive powers 
in a middle degree, between thoſe of 
„ earthy ſubſtances and water; and, ac- 
x dne are compoſed of thoſe two 
\ forts of ſubſtances, For by diſtillation, 

and rectification of their ſpirits, a 
great part of them goes into waters 
and a great part remains behind, in 
the form of a dry, fixed earth, capable 
Hof vitrification. Spirit of wine has a 


 refraftive power in a middle degree, 
Vor. III. 


M m 


** Since then all bodies ſeem to have 
their refractive powers proportional to 
their denſities, or very nearly, except- 
ing ſo far as they partake more or leſs 
of ſulphureous, oily particles; and 
thereby have their refractive powers 
made greater; it ſeems rational to at- 
tribute the refratting power of all 
bodies, chiefly, if not wholly, to the 
* ſulphureous parts with which that 
** abound. For it's probable, that _ a 
bodies, more or leſs, abound with ſul- 
* phurs. And as light, congregated by 
* a burning glaſs, acts moſt upon ſul» 
” ae bodies, to turn them into 
** flame and fire; fo, fince all action is 
mutual, ſulphurs ought to act moſt 
** upon light. For that che action be- 
* tween light and bodies is mutual, ap- 
© pears, in that the denſeſt bodies, which 
« refra& and reflect light moſt ſtcongly, « 
„grow hotteſt in the ſummer ſun, by 
the action of the refracted or reflected 
© light.” Newton, Optic. p. 248—251, 
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ry. it were eafie to ſhew, that ſuch differently figured corpuſcles, ma 

2. be mixed in ſuch various proportions, and be connected ſo many 38 
+" af ral ways, that ap almoſt incredible number of variouſly qualified con- 
cretes, may be compoſed of them. Nay, the corpuſcles of one 
element, may harely, by being aſſociated among themſelves, make 
up little maſſes of a different ſize and figure from their conſtituent 
rts; Whilſt, to the ſtrict union of ſuch minute bodies, there often 
— nothing requiſite, but the bare contact of a great part of their 
ſurfaces. And how great a variety of phenomona, the ſame matter, 
without the addition of any other, only ſeveral: ways diſpoſed or 
rang'd, is able to exhibit, may appear by the multitude. of different 
engines, which, by the. contrivance of skilful mechanics, and the 
dexterity of expert workmen, might be made of iron alone. But, 
ia our caſe, being. allowed to deduce compound bodies from four 
very differently. qualified ſorts of matter; what we. ſaid of new con- 
cretes reſulting from the mixture of incorporated minerals, will not 
admit it to be doubted, that four elements, managed by the skill 

of nature, may afford a multitude of different compounds. 

But the Ariſtotelian hypotheſis, is not comparable to the mechanic 
doctrine of the bulk — figure of the ſmalleſt parts of matter; for 
from theſe more univerſal and fruitful' principles-of the elementary 
matter, may ſpring a great variety. of textures; upon whoſe account, 
a multitude of compound bodies, might greatly. differ from one 
another. What is here ſaid of the four Peripatetic elements, may 
be alſo applied, mutatis mutandis, to the-chymical principles. And 
both of them muſt, I fear, call in to their aſſiſtance, ſomething that 
is not elementary, to excite, or regulate the motion of the parts of 


matter, and diſpoſe. them. after: the manner requiſite. to conſtitute. 


particular cencretes. 


From moſt of thoſe mixed bodies, which partake either of an 


— animal, or a vegetable nature, there may, perhaps, by the help of 


et obtain= 


2 from be. the fire, be obtained a determinate number of ſubſtances, deſerving, 


dlat, by fre. different denominations. 


The truthy of this aſſertion ſeems manifeſt; or; however, vill ſuffi- 


ciently appear hereafter. | 
It may, likewiſe, be granted, that thoſe - diſtin, ſubſtances, which 


. concretes- either generally afford, or · conſiſt of, may, without great. 


inconvenience; be called the elements, or principles of them. 


Whither Notwithftanding what common. chymiſts have taught, it may rea- 
be —_ - ſonably be doubted, how far, and in what ſenſe, fire ought to be 
Bo of analyzing. mixed 


afrument for oft the genuine and univerſal - inſtrument. 
. —— 


9 It were to be wiſſud, our chymiſts had told us clearly, what- kind 
of di iſion of bodies by- fire, muſt determine the number of the 
elements; for- it is not near ſo: eaſy, as many: think, to: determine 


diſtinctiy; the: effects af heat: . Thus. guaiacum, for. inſtance, burnt 


e 
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with an open fire, is reduced into aſhes and ſoot; tho? the ſame Chymiſtry- 
vod, diftilled in a retort, is reſolv'd into oil, ſpirit, vinegar, water, 


and charcoal; the laſt whereof, to be reduced into aſhes, requires a 
farther calcination than can be given it 1n a cloſe veſſel. Again; 
having kindled amber, and held a clean, concave, ſmooth veſſel, over 
the ſmoke of its flame; I found the ſoot, into which that fume 
condens'd, to be very different from any thing I had obſerved to 
proceed from the fteam of amber, purpoſely diſtill'd per ſe, in cloſe 
veſſels. Thus, having kindled camphire, and catoch'd the ſmoke that 
plentifully aſcended out of the flame, it condens'd into a black and 
unftuous ſoot, which would not have been gueſs'd by the ſmell, 
or other properties, to have proceeded from camphire : but expoſing 
a quantity of that fugitive concrete, to a gentle heat, in a cloſe, 
glals veſſel; it ſublimed up, without ſeeming to have loſt any thing 
of its whiteneſs or nature; both which it retained, tho' I after- 
wards ſo increaſed the fire, as to bring it to fuſion. And beſides 
camphire, there are ſeveral bodies, in which the heat in cloſe veſſels 
makes no ſeparation of heterogeneous parts, but only a comminution; 
thoſe that riſe firſt being homogeneal with the others, tho' ſub- 
divided into ſmaller Bo Fs whence ſublimations have been ſtyled 
the peſtles of the chymiſts. Common brimſtone, once or twice ſub- 
limed, and ſubmitted to a moderate fire in ſubliming pots, riſes all 
into dry, and almoſt taftleſs flowers; tho', being expos'd to a naked 
fire, it affords much of a ſaline, fretting liquor. And as it is conſi- 
derable in the analyſis of mixed bodies, whether the fire acts on them, 
while they are expos'd to the open air, or ſhut up in cloſe veſſels ; 
ſo the degree of fire, by which we attempt the analyſis, is of no 
ſmall moment; for a mild Balneum will ſeparate unfermented blood, 
for inſtance, only into phlegm, and Caput mortuum. In making ſope, 
the ſalt, the water, and the oil, or greaſe, whereof that faclitious 
conerete conſiſts, being boiled up together, are eaſily brought to mix 
and incorporate into one maſs, by one degree of heat; but the ſame 
maſs may be again divided into an oleagenous, an aqueous, a ſaline, 
and an earthy part, by a greater. And ſo we may obſerve, that 
impure filver and lead, being expoſed together to a moderate fire, 
will, thereby, be fuſed into one maſs, and mixed per minima; tho* a 
much more vehement fire would carry off the baſer metal. Beſides, 
when a vegetable, abounding in fix'd falt, is analyz'd by a naked fire; 
23 one degree of heat will reduce it into aſhes, ſo by only the far- 
ther increaſe of fire, thoſe aſhes may be turn'd into glaſs. And, 
by the way, if aſhes paſs for an element, becauſe they are producible 
by one degree of fire; why may not glaſs be one of the elements of 
many bodies, fince that, alſo, may be obtained barely by the fire ? 
By a proper method of applying the fire, ſuch ſimilar bodies may be 
obtained from a concrete, as chymiſts have not been able to ſeparate, 
barely by burning it in an open fire, or by barely- diſtilling ” - 
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cloſe veſſels. To me it ſeems very conſiderable, tho' it is greatly over. 
look'd, that from any of the common ways of diſtillation in clole yel. 
ſels, no ſeparation is made of ſuch a volatile ſalt as wood affords, 
when *tis firtt, by an open fire, divided into aſhes and foot, and that ſoot 
is afterwards plac'd in a ſtrong retort, and compell'd, by an urgent fire, 
to part with its ſpirit, oil, and ſalt; for tho I dare not peremptorily 
deny, that in the liquors of guaiacum, and other woods, diſtil'd in 
retorts after the common manner, there may be ſaline parts, which, 
by reaſon of the analogy, may pretend to the name of ſome kind of 
volatile falt; yet, queſtionleſs, there is a great difference betwixt ſuch 
falts, and that we have, ſometimes, obtain'd upon the firſt diſtillation 
of ſoot. For we cou'd never yet ſee ſeparated from woods, analyz'd 
only after the vulgar manner, in cloſe veſſels, any volatile falt in a dry 
and ſaline form, as that of ſoot; which we have often had very cry- 
ſtalline and geometrically figured. And then as the ſaline parts of the 

irits of guaiacum, cc. appear ſluggiſh upon diſtillation, the ſalt of 
ot ſeems to be one of the moſt volatile bodies in nature ; if it 
be well made, will readily aſcend with the mild heat of à furnace, 
warm'd only by the fingle wieck of a lamp, to the top of the higheſt 
glaſs. veſſels, commonly made uſe of for diſtillation. Beſides all this; the 
taſt and ſcent of the ſalt of ſoot are exceeding different from thoſe 
of the ſpirit of guaiacum, ec. for the former, not only ſmells and 
taſts much leſs like a vegetable ſalt, than like that of harts-horn, and 
other animal concretes; but in many other properties ſeems more al- 
heed to the family of animal, than to that of vegetable ſalts. I might 
thew, by other examples, that the chymiſts, to have dealt clearly, 
eught to have more explicitly 1 declared, by what de- 
grees of fire, and in what manner of application of it, they wou'd have 
us judge a diviſion, made by its means, to be a true analyfis into their 
r1mciples. But I proceed to mention other particular reaſons why 1 
ubt, whether fire be the true and univerſal analyzer of mix'd bodies. 
In the-next place, I obſerve there are ſome mix'd bodies, from which 
it has not yet been made appear, that any degree of fire can ſeparate 
either ſalt, or ſulphur, or mercury, much leſs all the three. The 
moſt obvious inſtance of this truth is gold; a body ſo fix'd and where- 
in the elementary ingredients, if it has any, are ſo firmly united to 
each other; that we find. not in the operations, wherein gold is expo- 
ſed to the moſt vehement fire, that it, diſcernibly, ſo much as loſes 
of its fixedneſs or weight; ſo far is it from being reſoly'd into thoſe 
principles, whereof one, at leaſt, is acknowledg'd to be fugitive. 
Gaſto Claveus, who, tho” a lawyer by profeſſien, ſeems to bave had 
no ſmall curioſity and experience in chymiſtry, relates, that having 
t inte one ſmall earthen veſſel an ounce. of the moſt pure gold, and 
into another the like weight of pure ſilver, he placed them both in 
that part of a glaſs-houſe furnace, wherein the workmen keep their 
metal coutinually melted; and that having there kept both the gold 


and 
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and the ſilver in conſtant fuſion, for two months together, he after- 
wards. took them out of the furnace; and weighing both of them 
again, found, that the filyer had not loſt above a twelfth part of its 
weight, and the gold nothing at all.“ 


And tho', perhaps, there be no other body ſo perfectly fix'd as 
gold; yet there are many others ſo compos'd, that I have not yet ob- 
red the fire to ſeparate from them any one cf the chymical prin- 
ciples. I need not relate what complaints the more candid and judi- - 
cious chymiſts themſelves make of thoſe boaſters, who confidently pre- 
tend, they have extracted the ſalt or ſulphur of quickſilver, wheu they 
only diſguize it, till it reſembles the coucretes, whoſe names are given 


it; whilſt, by a skilful and rigid examination, it may be eaſily ſtript 


of its dreſs, and made to appear again in the priſtine form of running 


mercury: theſe pretended falts and ſulphurs being ſo far from ele- 


mentary parts, extratted out of mercury, that are rather re-come 
pounded bodies, made up of the whole metal the menſtruum, or 
other additions. And as for filver, I never ſaw any degree of fire 
make it part with ſo much as one of its three principles. The ex- 
riment of Claveus might, indeed, give a ſuſpicion, that filver may 
diſſipated by fire, provided it be extremely violent, and very laſt- 
ing; yet it will not, neceffarily, follow, that, becauſe the fire was able, 


at length, to make the filver lofe a little of its weight, it was, there-- 


fore, able to diſſi pate it into its principles; for T have obſery'd little» 
grains of filver to lie hid in the ſmall cavities of crucibles, wherein 
that metal had been long kept in fuſion; whence ſome goldſmiths of 
my acquaintance make a profit, by grinding fuch crucibles to powder, 
to recover out of them the latent particles of ſilver; and hence 1 


might argue, that, perhaps, Claveus was miſtaken, and imagin'd that 


ſilver to have been driven away by the fire, which, indeed,lay in minute - 
o ſmall a quantity as he mifs'd, of ſo 


parts, hid in his crucible; for 
ponderous a bedy, might be eaſily conceal'd in the pores thereof. 


But admitting, that ſome parts of the filver were driven away by 
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the violence of the fire; what proof is there that it was either the 


falt, the ſulphur, or the mercury of the metal, and not rather a part 
of it, homogeneous. to what remain d? For, beſides that the ſilver left 
behind, ſeem'd not ſenſibly alter'd, which it, probably, wou'd have ap- 

red, had ſo much of any one of its principles been feparated from 
it; we find in other mineral bodies, of a leſs permanent nature, that 
the fire may divide them into ſuch minute parts, as to carry them 
away with uit ſelf; without at all deſtroying- their nature. Thus we 
ſee, that in the refining of filyer, the lead that is mix d therewith, 


Gold expoſed to the fun's rays, | whence, fays M. Homberg, this noble metal 
thrown te a point, either by a large glafs } is not ſo fixed as chymiſts commonly pre- 
ns, or a burning concave, will fume, be | tend : and. thus, all metais are. volatile with 

trered, and diſſipated into ſmall drops, | regard to a heat ſufficiently vehement, 


5 vi and loſe of its weight; | See French Memoirs, 4 1702. p. 186—197.*. 
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rv, to carry away the copper, or other ignoble mineral that debaſes it, 
22 will, if let alone, evaporate in time, upon the teſt; but if, as tis — 
Auual amougſt ſuch as refine great quantities of metals together, the 
lead be blown off from the ſilver, by bellows ; that which wou'd, 
_ otherwiſe, have eſcaped in the form of unheeded ſteams, will, in great 
part, be collected near the ſilver, in the form of a darkiſh powder, 
call'd, litharge of ſilver. And thus Agricola informs us, when copper, 
or the ore ot it, is fuſed by the violence of the fire with Cadmia ; 
ſome of the ſparks, which, in great multitudes, fly upwards, ſtick to 
the vaulted roofs of the furnaces, in the form of little white bubbles, 
which, therefore, the Greeks callPompholyx ; whilſt others more heavy, part- 
ly adhere to the ſides of the furnace, or fall to the ground; and by 
reaſon of their aſhy colour, as well as weight, are termed orol&. I 
might add, I have not found, that from Venetian talc, from the La- 
pis Oſſifragus, or Oſteocolla, from Muſcovy glaſs, from pure and fuſible ſand, 
Cc. luch of my acquaintance as have try'd, were able, by the fire, to 
ſeparate any one, of the hypoſtatical principles. Glaſs, we know, is 
made by the pure colliquation of the ſalt and earth, remaining in the 
aſhes of a burnt plant; yet common glaſs fo far reſiſts the violence of 
the fire, that moſt chymiſts think it a body leſs apt to be deſtroyed 
than gold it ſelf. But if the artificer can ſo firmly unite ſuch com- 
paratively groſs particles, as thoſe of earth and ſalt, that make up com- 
mon aſhes, into a body indifloluble by fire; why may not nature aſ- 
ſociate, in ſeveral bodies, the more minute elementary corpuſcles, too 
firmly, to let them be parted by the fire? Having put a quantity of 
camphire into a glaſs-veſlel, and plac'd it in a gentle heat, I found it 
to ſublime to the the top of the veſſel in flowers; without leaving the 
weight of a Jingle grain behind: and theſe in whiteneſs, ſmell, ec, 
ſeemed not to differ from the camphire it ſelf. Helmom affirms, that 
a coal, kept in a. glaſs exactly cloſed,. will not be calcined to aſhes; 
tho? detain d ever ſo long in a ſtrong fire. And indeed, having ſome- 
times diſtilled ſuch woods as. box; whilſt our Caput mortuum remain'd 
in the retort, it continued black, like charcoal, tho? the retort were of 
earth, and kept red hot in a vehement fire; but as ſoon as ever it 
was brought out of that veſſel into the open air, the burning coals 
would ſuddenly, degenerate, or fall aſunder, without the aſſiſtance of any 
new calcination, into pure white aſhes, . Laſtly, tis known, that com- 
mon ſulphur, if pure, and freed from its vinegar, leiſurely ſublimed 
in cloſe veſſels, rites into dry flowers; which may be preſently melted 
into a body, of the ſame nature with that which afforded theme tho 
if brimſtone be burnt in the open air, it yields a penetrating. fume, 
which being caught in a glaſs-bell, condenſes into that acid liquor, call- 
ed, oil of ſulphur per wn Hence it appears, that even among the 
bodies that are not fixed, there are ſeveral of ſuch a texture, that the 
fire, as chymiſts employ it, cannot eaſily reſolve them into elementary 
ſubſtances. For, ſome bodies being of ſuch a texture, that the figs, can 
* eee — 
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drive them' into 'the cooler part of the veſſels, wherein they are Chymiſtry. 
included; and, upon occaſion, remove them from place to place, fo SW =: 


that they fly the greateſt heat more eafily, than it can divorce their 
elements, eſpecially without the aſſiſtance of the air; we ſee, that 
our chymiſts cannot analyze them in cloſe veſſels: and from other 
compound bodies, the open fire can as little ſeparate the elements; 
for what can a naked fire do to analyze a- mix d body, if its compo- 
nent principles be ſo minute, and ſo firmly united, that the cor- 
pulcles of it need leſs heat to carry them up, than is requiſite to 
divide them into their principles  ? So that of ſome bodies, the fire 
cannot in cloſe veſiels, make any analyſis at all; and others will, in the 
open air, fly away in the forms of flowers or liquors, before the heat 
is able to divide them into their principles. And this may. hold, 
whether the various, ſimilar parts of a concrete, be combined by 
nature, or by. art; for in factitious ſal-armoniac, we find the common 
and the urinous ſalts ſo well mixed, that both in the open fire, and 
in ſubliming veſſels, they riſe together as one ſalt > which ſeems in ſuch 
veſſels irreſoluble by fire alone. For I have ſome ſal-armoniac, which, 
after the ninth ſublimation, ſtill retains its compound nature. And, 
indeed, I ſcarce know any one mineral, from which, by. tire alone, 
chymiſts ſever any ſubſtance, ſimple enough to deſerve the name 
of an element, or principle. For, tho' out of native cinnabar, they 
diftil quick-ſilver; and tho' from many. of thoſe tones the ancients 
call'd Pyrites,, they ſublime brimſtone; yet both that quick-ſilver, 
and this ſulphur, being very often the ſame with common minerals, 
are themſelves too compounded, to paſs for the elements of theſe. 

But further; there are many ſeparations to be made by other means, 
which either cannot at all, or not ſo well, be made by the fire alone. 
When gold and filver are melted into one mals, it would lay a great 
obligation upon refiners and gold{miths, to teach them the art of 
ſeparating them by fire; + without the trouble and charge. they are 


at. 


* Hence it is, that the-analyſis of com- | and expenſive ;\. but M. Homberg ſie wo 
mon ſulphur proves ſo very difficult; for | us a much more eaſy, and leſs charge- 
the principles whereof it is-compoſed are | able, method, of doing it by fuſion; 
ſo volatile, and ſo firmly connected toge- which he accidentally diſcover'd. In or- 
ther, that they are apt to riſe at once. M. | der to reduce ſome very fine grains of 
Homberg, however, found, that this mine» | a mixture of equal parts of gold and 
ral is reſolvable into an acid ſalt, a very | ſilver, into one lump, he put them into 
fixed earth, an unctuous, bituminous, | a crucible;. at the bottom whereof lay 
and inflammable ſubſtance ; and ſome- about equal parts of. ſalt- peter, and de- 


times, a- ſmall quantity of metal, which | crepitated- falr ; this crucible he placed 
he diſcover'd to be copper. The acid | in a melting furnace, with a gentle fire; 
proved. to be the ſame with that of vi- and taking. it out in a quarter of an 
triol. See French Memoirs, A. 1703. p. 36. { hour's time, and ſuffering it to cool, he 

+ The common way of ſeparating. gold broke it; when, to his ſurprize; he found-. 
from ſilver, when theſe two metals . the gold in: a lump at the. bottom, the 
mixed. together, is, indeed, troubleſom, ! 


flvec.- 
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Chmiſtry. at to do it; tho may be very eaſily parted ſpirit of nitre, b 
22 or Aqua fortis. 9 the metalline part of vitriol, will — | 
be ſo eaſily and conveniently ſeparated from the ſaline, even by a 

violent fire, as by the affuſion of certain alkaline ſalty, in a liquid 

form, upon the ſolution of vitriol made in common water. For 

hereby the acid falt of the vitriol, leaving the copper it had cor- 

roded, to join with the ſalts that were added; the metalline part 

will be precipitated to the bottom, almoſt like mud. The vulgar 
chymifts have.not been able, by fire alone, to ſeparate pure ſulphur 

from antimony ; but tho' there are in their books many plauſible 
.procefſes for extracting it, yet he who ſhall make as many fruitleſs 

trials, as I have done, to obtain it by moſt of them, will be eaſil 
perſuaded, that the productions of ſuch proceſſes are antimonial ſul. 

hurs, rather in name, than nature. But tho” antimony, ſublimed by 
it ſelf, is reduced only to a volatile powder, or to antimonial flowers, of 

a compound nature, like the mineral that affords them; yet I have, 
by a particular method, ſublimed out of antimony, a larger proportion 

of ſulphur, than ever I otherwiſe ſaw obtain'd out of that mineral. For, 
having digeſted eight ounces of fine pulverized antimony, with twelve 
ounces of oil of vitriol, in a well clos'd glaſs, for about ſix or ſeven 
weeks; and having cauſed the maſs, now grown hard and brittle, 
to be diſtilled in a retort placed in ſand, with a ſtrong fire; we found 
the antimony to be ſo open'd, or alter'd, by the menſtruum, where- 
with it had been digeſted, that tho crude antimony, forced up by the 
fire, riſes only in flowers, ours thus treated, afforded in the receiver, 
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and at the top of the retort, about an ounce of ſulphur, yellow and y 
| | bi 
ſilver in two pieces, and ſome grains | crucible, and mixing again with the gold. | 
above it, cover'd over with the ſalts. | French Memoirs, A. 1713. p. 89, — 91. 5 
By repeated trials, M. Homberg after- He, likewiſe, ſhews, that when ſilver is | 
wards found, that to make the ſepara- | debaſed by copper, it may, with great 
tion exact, the quantity of the metals | eaſe and cheapneſs, be excellently puri- f 
ought to be nearly equal ; and that the | fied, by calcining it with half its weight 0 
fire muſt not be violent. He farther ob- | of common brimſtone; and when the t] 
ſerves, that the ſalts, whilſt they are | whole is melted together, throwing on, F 
not in perfect fuſion, ſuſtain the mixed | at ſeveral times, a ſufficient quantity of the 
metal, when it begins to melt, and | filings of iron, which quantity may be a. 
ſerve as a kind of ſieve to it; permitting | eaſily judged of in the operation. By this * 
the heavier part, the gold, to paſs means, the ſulphur will immediately leave P 
through, and retaining the lighter, the | the ſilver, and unite with the iron and 0 
ſilver, which in this caſe, is not ſo well copper; and turning to droſs, float at ( 
fuſed as the gold. So that, if at the right | the top, and leave the ſilver pure at the W 
juncture, the crucible be taken from the | bottom of the crucible. he proceſs B 
fire, the ſilver prefently hardens; being | muſt be ſtopp'd, as ſoon ever the iron 
become fine, upon S from the | is perfectly fuſed; otherwiſe, a part of 
gold, and cannot be fuſed again, with» the copper will be precipitated, and 
out a violent fire. The ſalts, in the | mixing with the ſilver, cauſe the work of 
mean time, which ſuſtain this ſilver, te be began afreſh, French Memoirs, A. fy 
being bur imperfectly fuſed, prevent the 1701. p. 53 = 56. WN 8 
ſilvef trom falling to the bottom of the f 15 
| : * : brittle, _ 
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brittle, like common brimſtone ; and of ſo ſulphureous a ſmell, that, Chymiſtry. 
upon unluting the veſſels, it infected the room with a fetor ſcarce ſupport:· 


able. This ſulphur had alſo the perfect inflammability of common 
brimſtone; and would immediately kindle at the flame of a candle, 
and burn blue like that. The long digeſtion, indeed, wherein our 
antimony and menſtruum were detained, ſeem'd conducive to the 
better unlocking of the mineral; yet, by incorporating with powder'd 
antimony, a convenient quantity of oil of vitriol, and committing 
them immediately to diſtillation, there may be obtained a little ful- 
phur, like the common, and more combuſtible than, perhaps, will at 
firſt be taken notice of. For I have obſerved, that after its being 
firſt kindled, the flame would ſometimes go out too ſoon of it ſelf; 
but if the ſame lump were held again to the candle, it would re- 
kindle, and burn for a pretty while, even after the third or fourth 
extinction. As ſomething ſulphureous may be diſcover'd in oil of 
vitriol, *tis natural to ſuſpect, either that this ſubſtance was ſome 
ſulphur which lay hid in that liquor, and was, by this operation only, 
reduced into a manifeſt body ; or elſe, that it was a compound of the 
unftuous parts of the antimony, and the faline ones of the vitriol : 
becauſe many would have ſulphur to be only a mixture, made in the 
bowels of the earth, of vitriolic ſpirits, and a certain combuſtible 
ſubſtance #. But the quantity of ſulphur we obtained by digeſtion, 
was much too great to have been latent in the oil of vitriol; and 
that vitriolic ſpirits are not neceſſary to the conſtruction of ſuch a 
ſulphur as ours, I could eafily manifeſt, from the ſeveral ways by 
which I have obtained, tho” not in ſuch plenty, a ſulphur of anti- 
mony, colour'd and combuſtible like common brimſtone. And to 
ew, that diſtill'd, vitriolic ſpirits, are not neceſſary to the ohtain- 
ing of ſuch a ſulphur, as we have been conſidering; I did, by the 
bare diſtillation of ſpirit of nitre, from its weight of crude antimony, 
ſoon ſeparate a yellow, and very inflammable ſulphur ; which, for 
ought I know, deſerves as much the name of an element, as any 
thing the chymiſts ſeparate from any mineral by the fire. And tho” 
the urinous and common ſalts, whereof ſal-armoniac conſiſts, remain'd, 
as we ſaid, unſever'd by the fire, in many ſucceſſive ſublimations ; 
yet, they may be eaſily rr by pouring upon the concrete, finely 
powder'd, a ſolution of ſalt of tartar, or of the ſalt of wood-aſhes; 
for, upon diligently mixing of theſe, a very ſtrong ſcent of urine 
will enſue; and, perhaps, a ſharp pain in the eyes, it held too near. 
Both theſe effects proceed from hence, that by the alkaline ſalt, the 


* M. Geoffroy ſhews, that the mixture | turpentine; and by the analyſis thereof, 
of any vitriolic ſalts with inflammable | when thus prepared, he diſcover'd it 
ſubſtances, will yield common brim- | to be nothing but the vitriolic ſalt, 
ſtone ; and by the different compoſitions | united with the combuſtible ſubſtance. 
he has made of ſulphur, and particu» | French Memoirs, A. 1704. p. 381. 
larly from oil of vitriol, and oil of 
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Chymiſtry. ſea-ſalt that enter d the compoſition of the ſal- armoniac, is rendred 
more fixed; and thereby a divorce is made between it, and the vola- 
tile, urinous ſalt; which being, at once, ſet at liberty, and put into 
motion, begins preſently to fly away, and to offend the noſtrils and 
eyes it meets with in its way. And if the operation of theſe ſalts 
be, in convenient glaſſes, promoted by warmth, even that of a bath, the 
aſcending ſteams may eaſily be caught, and reduced into a penetrant 
ſpirit, abounding with a falt, which I have ſometimes found to be 
— in a cryſtalline form. I might add, that tho' ſublimate, 
conſiſting of ſalts and quick- ſilver, combined and carried up together 
by heat, may be many times ſublimed by a like degree of fire, 
without ſuffering any divorce of the component bodies; yet the 
mercury will be eaſily ſever'd from the adhering ſalts. But I rather 
obſerve, what may ſeem ftrange, that by ſuch an addition, as ſeems 
only to promote the ſeparation, there may eaſily be obtained from a 
concrete, that by the fire alone is readily diviſible into all the elements 
whereof vegetables are ſuppoſed to confiſt, a ſimilar ſubſtance, that 
differs in many reſpetts ” 72k them all. For I have prattis'd a way, 
whereby common tartar, without the addition of any thing that is 
not perfectly a mineral, except ſalt- petre, may, by one diſtillation, in 
an earthen retort, be made to afford plenty of real ſalt, ready diſſo- 
luble in water; which I found to be neither acid, nor of the ſmell of 
tartar; and to be almoſt as volatile as ſpirit of wine; and, indeed, of 
a very ditferent nature from all that is uſually ſeparated by fire from 
tartar, 

The fire, even when it divides a body into ſubſtances of various 
conſiſtences, does not commonly analyze it into hypoſtatical principles, 
but only . its parts into new textures; and thereby produces 
concretes, of a new, indeed, but compound nature. And this we ſhall 
abundantly make good hereafter. 

Several diſtinct ſubſtances are obtainable from ſome concretes, with- 
out the aſſiſtance of fire; which no leſs deſerve the name of elemen- 
tary, than ſome which chymiſts extort by the violence of it. 

We ſee, that the inflammable ſpirit of wine may not only be ſepa- 
rated by the gentle heat of a bath, but may be diftilFd, either by 
the help of the ſun-beams, or even of a dunghill ; being, indeed, of 
ſo fugitive a nature, that it is not eaſy to keep it from flying away, 
even without the application of external heat. I have likewiſe obſerved, 
that a veſſel full * urine, being plac'd in a dunghil, the putrefaction, 
after ſome weeks, uſually opens the body; ſo that the parts disband- 
ing the ſaline ſpirit, will, within no very long time, if the veſſel be 
not ſtopt, fly away of it ſelf; whence from ſuch urine, I have been 
able to diſtil little or nothing, beſides a nauſeous phlegm ; inſtead. 
of the active and piercing ſalt and ſpirit that it would have afforded, 
when. firſt expos'd to the fire, if the veſſel had been carefully ſtopt. 


It 
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It will be very hard to prove, that there can no other body, or Chymiſtry. 
way be found, which will, as well as the fire, divide concretes int 


ſeveral homogeneous ſubſtances, that might, conſequently, be call'd 
their elements, or principles, as well as thoſe ſeparated or produced 
by the fire. For ſince we have ſeen, that nature can ſucceſsfully 
employ other inſtruments than the fire, to ſeparate diſtinct ſubſtan- 
ces from mixed bodies; how know we, but that ſhe has made, or 
art may make, ſome ſubſtance a fit inſtrument to analyze them; or 
that ſome ſuch method may not be found by human induſtry or 
chance; by means whereof compound bodies may be reſolved into 
other ſubſtances, than fire divides them into. And why the produtts 
of ſuch an analyſis, may not as juſtly be called the component 
principles of the bodies that afford them, will not be eafily ſhewn ; 
eſpecially ſince I ſhall hereafter make it evident, that the ſubſtances 
which chymiſts term ſalts, ſulphurs, and mercurys of bodies, are not 
ſo pure and elementary as they preſume. And this may, therefore, 
be more freely preſs'd upon the chymiſts, becauſe neither the Para- 
celſians, nor the Helmontians, can reject it, without apparent injury to 
their maſters. For Helmont more than once informs his reader, that 
both Paracelſu and himſelf pofſeſs'd the famous liquor alkaheſt; 
which, for its great power in reſolving bodies irreſoluble by vulgar 
fires, he ſeems to call Ignis Gehennæ. To this liquor he aſcribes, and - 
that in great part upon his own experience, ſuch wonders, that if 
we ſuppoſe them true, the alkaheſt ſeems a nobler and more defire- 
able ſecret, than the philoſopher's ſtone. Of this univerſal reſolvent 
he relates, that having digeſted with it for a competent time, a piece 
of oaken charcoal, it was thereby reduced into two new liquors, and 
different from each other in their colour and ſituation; and that the 
whole body of the coal was reduced into theſe liquors, both of 
them ſeparable from his immortal menſtruum; which remained as 
fit for ſuch operations as before. And he, moreover, ſeveral times 
tells ns, that by his powerful and unwearied agent, he could diſſolve 
metals, marcaſites, ſtones, vegetable and animal bodies, of what kind 
ſoever, even glaſs it ſelf, and, in a word, all kinds of mixed bodies 
in the world, into their ſeveral fimilar ſubſtances, without any reſi- 
dence, or Caput mortuum. And, laſtly, we may gather this further 
from his informations, that the homogeneous ſubſtances obtainable 
from compound bodies by his penetrating liquor, were often very 
different, both as to number and nature, from thoſe into which the 
ſame bodies are uſually divided by common fire; for in our com- 
mon analyſis of a mixed body, there remains a terreſtrial, and very 
fixed ſubſtance, often aſſociated with a ſalt as fixed; while our author 
declares, that by his way he could diftil over all concretes, without 
any Caput mortuum; and, conſequently, could make thoſe parts of the 
concrete volatile, which, in the vulgar analyſis, would have been 
fix d. So that if our chymiſts will not reje& the ſolemn and 1 
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teftimony of a perſon, acknowledged one of the greateſt in their way; 
they rauſt not deny, that there is in nature another agent, able to. 
analyze compound bodies with leſs violence, more genuin2ly and more 
univerſally than the fire. And, for my own, part, tho' I always ſay, 
in caſe of any ſtrange experiment; © he who hath ſeen it, hath more 
<« reaſon to believe it, than he who has not;” yet I have found 
Helmont fo faithful a writer, even in ſeveral of his improbable expe- 
riments, that I think it ſomewhat harſh to give him the lie; elpe- 
cially in what he delivers upon his own proper trial. And having. 
received ſome things from. very credible eye-witnefſes, and ſeen 
others my ſelf, which argue ſo ſtrongly, that a circulated falt, or 
a menſtruum, may, by being extracted from compound bodies, leave 
them more anlock'd, than a wary. naturaliſt would eaſily credit; 
I dare not confidently meafure the power of nature, and of art, by 
that of the menſtrua, and other inftruments, which. even eminent 
chymiſts employ, about the analyzing of bodies; nor deny, that a 
menſtruum may, from a particular concrete, extract ſome apparently 
fimilar ſubſtance, different from any obtainable from the ſame body, 
by whatever degree of fire, or manner of its application. And I am 
the more unwilling peremptorily to deny, that there may be ſuch 
openers of compound bodies ; becauſe among the experiments which 
make me ſpeak thus cautiouſly, there were ſome in which it appear'd 
not that one of the ſubſtances, inſeparable by common fires and 
1 could retain any thing of the ſalt whereby the ſeparation 
was made. 

Some chymiſts, I know, will here reply, that they N * not, by fire alone, 
to ſeparate their hypoſtatical principles out of all compound bodies; 
it being ſufficient that the fire divides them into ſuch, tho' aſter- 
wards they employ other bodies to collect the ſimilar parts of the 
compound; as tis known, that tho they make uſe of water to collect 
the ſaline parts of aſhes from the terreſtrial, wherewith they are 
blended; yet it is the fire only that incinerates bodies, and reduces the 
fixed part of them into the falt and earth, whereof aſhes conſiſt. 
But 1 here only argue againſt thoſe vulgar chymiſts, Who themſelves 
believe, and would perſwade others, that the fire is not only an 
univerſal, but an adequate and ſufficient inſtrument to analyze mix d 
bodies with. For, as to their practice of extracting the fix'd ſalt out 
of aſhes, by the affuſion of water, tis obvious to alledge, that the 
water only aſſembles together the ſalt, which the fire had before 
divided from the earth; as a ſieve does not further break the corn, 
but only bring together, into two diſtin heaps, the flower, and. 
o_ bran; whoſe corpuſcles before lay promiſcuouſly blended. in the. 
meal. 

But tho' I allow the chymiſts, after the fire has done its office, the 
uſe of fair water to make their extractions with, in ſuch caſes wherein 
the water does not. co- operate with the fire, to make the analyſis; . 
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ſince 1- grant this, but upon ſuppoſition, that the water only waſhes C 


off the 1aline particles which the fire alone has before extricated in the 
analyz'd body, it is not reaſonable to extend this conceſſion to other 
liquors that may add to what they diſſolve, 

And this premis'd, 1 obſerve, that many of the preceding inſtances, are 
ſuch as the object ion will not at all reach. For fire-can no more, with 


the aſſiſtance of water, than without it, ſeparate any of the three prin- 


ciples from gold, filver, mercury, Cc. 
Hence we may infer, that fire is not an univerſal analyzer of mix'd 


bodies; ſince of the metals and minerals, wherein chymiſts have moſt ex- 
erciſed themſelves, there appear ſcarce any which they are able to ana- 
lyze by fire, or from which they can unqueſtionably ſeparate, even 
any one of their hypoſtatical principles. 

. It willalſo remain true, notwithſtanding the objection, that there 
may be other ways than the ulual analyſis by fire, to ſeparate from a 
compound body ſubſtances, as homogeneous as thoſe which chymiſts 
ſeruple not to reckon among their three principles; that with convenient 
additions, ſuch ſubſtances may be ſeparated by the help of the fire,as cou'd 


not be ſo by the fire alone, witneſs the ſulphur of antimony ; and laſtly, 


ſince it appears too, that the fire is but one of the inſtruments that muſt 
be employed in the reſolution of bodies ; whenever any menſtruum or 
other addition is employed together with the fire, to obtain a-ſulphur- 


or a ſalt from a body, we may well take the freedom to examine, 


whether or no, that menſtruum hereby helps to ſeparate the principle 
obtain'd by it, or whether there intervenes not a coalition of the parts 
of the body wrought upon, with thoſe of the menſtruum ; whence 


the produced concrete may be judg'd to reſult from the union of both. 
And it will be farther allowable for us to conſider, how far any ſub- 


ſtance, ſeparated by the help of ſuch addition, ought to paſs for one 
of the three principles; ſince by one way of handling the ſame mix'd 
body, it may, according to the nature of the addition, and the me- 
thod of working upon it; yield ſubſtances different from thoſe it may 
afford. by» other additions, and a different method. Nay, they may, 
as we formerly ſaid, differ from any of the ſubſtances into which a 


concrete is diviſible by the fire without additions, tho', perhaps, thoſe 


additions do not, as -ingredients, enter the compoſition of the body: 
obtain'd ; but only diverſify the operation of the fire upon the con- 
crete, which, by the fire alone, may be divided into as great a num- 
ber of different ſubſtances, as any of the chymiſts teach that of their 


elements to be. 
But many Peripatetics, to prove fire the true analyzer of bodies, will 


plead, that it is the very definition of heat given by Ariſtotle,» to be 


te that which aſſembles things of a ſimilar, and disjoins thoſe of an op- 
c poſite nature.” To which | anſwer, that this effect is far from being 10 
eſſential to heat as tis generally -imagin'd ; for the true and genuine 
property of heat is rather to put in motion, and. thereby; diſſociate 
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the parts of bodies, and ſubdivide them without regard to their being 


homogeneous or heterogeneous; as appears in the boiling of water, the 
diſtillation of quick-ſilver, or the expoſing of bodies to the action of 


fire; where all that the fire can do is, to divide the body into very mi- 


nute parts, which are of the ſame nature with one another, and with 
their wholes, as their reduction, by condenſation, proves. And even 
when the fire ſeems moſt to aſſociate ſuch things as are ſimilar, and dif. 
join ſuch as are diſſimilar, it produces that effect only by accident; 


for the fire does but diſſolve, or rather ſhatter the frame or ſtructure 


that kept the heterogeneous parts of bodies together, under one com- 
mon form; upon which diſſolution the component particles of the 
mix'd body being freed and ſet at liberty, naturally, and often with- 
out any operation of the fire, aſſociate themſelves each with its like, 
or rather take thoſe places which their ſeveral degrees of gravity or 
levity, fixedneſs or volatility, aſſign them. Thus in the diſtillation of 
human blood, the fire firſt begins to diſſolve the cement of the body, 
when the water being the moſt volatile and eaſie to be extracted, is ei- 
ther by the fiery atoms, or the agitation they are put into by the fire, 
firſt carried up till forſaken by that which rais'd it, its own weight 
ſinks it down into the receiver; but all this while the other principles 
of the concrete remain unſever'd, and require a ſtronger degree of heat 
to make a ſeparation of its more fix'd elements; and therefore the fire 
muſt be increaſed to carry over the volatile ſalt and the ſpirit, which, 
tho' ſuppoſed to be different principles, and tho' really of a different 
conſiſtence, are yet of an almoſt equal volatility. After theſe comes 
over the oil, and leaves behind the earth and the alkali ; which, be- 
ing equally fix'd, the fire fails to ſever them, notwithſtanding the defi- 
nition of the ſchools. And if into a red hot iron retort, you caſt the mat- 
ter to be diſtilb'd, you may obſerve, that the predominant fire will 
carry up all the volatile elements, confuſedly, in one fume, which af- 
terwards take their place in the receiver, either according to the de- 
gree of their reſpective gravity, or to the exigency of their ſeveral 
textures. Thus tis obſervable, that tho* oil, or liquid ſulphur, be one 
of the elements, ſeparated by the analyſis, yet the heat which acci- 
dentally unites the particles of the other volatile principles, has not 
always the ſame operation on this; for there are ſeveral bodies which 


- yield two kinds of oils, whereof the one finks to the bottom of that 


ſpirit on which the other ſwims. And I have two oils, carefully made 
of the ſame parcel of human blood, which not only differ extremely 
in colour, but ſwim upon one another, without mixing; and if, by 
agitation, confounded, will, of themſelves, ſeparate again. 

And that the fire often divides bodies, upon this account, that ſome of 
their parts are more fix'd, and others more volatile, how far ſoever 
either of the two may be from a pure, elementary nature, is obvious 
enough, in the burning of wood, which the fire diſſipates into ſmoke 
and aſhes; for not only the latter of theſe is confeſſedly made up of 

two 
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two ſuch different bodies, as earth and ſalt, but the former being Chyw 
condens'd into ſoot, diſcovers it ſelf to contain falt, oil, ſpirit and 


earth, with ſome portion of phlegm; all which being almoſt equally 
volatile, in that degree of fire which forces them up, are carried away 
together; but may afterwards be ſeparated by other degrees of fire, 
whoſe orderly gradation allows the difference of. their volatility to 
diſcover it ſelf &. Beſides, if two different bodies, united into one maſs, 
be both ſufficiently fix'd, the fire, finding no parts volatile enough to 
be carried up, makes no ſeparation at all; as appears by a mix- 
ture of melted filver and gold, whole component metals may be eaſily 
ſeparated by Aqua fortis, or Aqua regia; but in the fire alone, tho? ve- 
hement, they remain unſever'd; that only dividing the body into 
ſmaller particles, in which either the little nimble atoms of fire, or 
its brisk and numberleſs ſtrokes upon the veſſels, hinder reſt and con- 
tinuity, without producing any elementary principles. Moreover, the 
fire ſometimes does not ſeparate ſo much as unite bodies of a different 
nature ; provided they be near allied in fixedneſs, and have in the 
figure of their parts, an aptneſs to coalition; as we ſee in making 
many plaſters, ointments, &c. and in ſuch metalline mixtures, as that 
made by melting together two parts of clean braſs, with one of pure 
copper; of which, ſome ingenious tradeſmen, caſt curious patterns for 
gold and filver works. Sometimes the bodies mix'd by the fire, are- 
different enough, as to fixedneſs and volatility, yet ſo combined by the 
firſt operation of the heat, that it only afterwards ſerves to pulverize 
them. This is viſible in the preparation of Mercurius dulcis; where 
the ſaline particles of the vitriol, ſea-ſalt, or nitre, employ'd to 
make the ſublimate, ſo unite themſelves with the mercurial particles, 
made uſe of firſt to prepare the ſublimate, and then to dulcify it, that 
the ſaline and metalline parts riſe together in many ſucceſſive ſubli- 
mations, as if they all made but one body; and ſometimes too, the 
fire combines the different elements of a body ſo firmly, that nature 
her ſelf, very ſeldom makes leſs diſſoluble unions. For the fire meeting 


with ſome bodies exceedingly, and almoſt equally fix'd, inſtead — 
| | mak-- 


confounds the analyſis; that the fire 


* M. Homberg has been very curious to 


obtain, if poſſible, the true principles 
of plants by chymical analyſis. The re- 
ſult of his numerous experiments, is, 
that ſalt, oil, water, and earth, are con- 
ſtantly found in all vegetable produQti- 
ons, in what manner ſoever their ana- 
lyſis be made; that, according to the 
difference in the operation, theſe prin- 
ciples are more or leſs volatile, or 
fixt; that their different volatility, and 
fixedneſs, may proceed as well from the 
fermentation of the body, as the force 
of the fire; that a ſtrong fire, by driv- 
ing over all the principles. at once, 


always evaporates ſome parts of the 
ſubje&, - which can never be recover d; 
that to obtain theſe principles, as pure 
as poſſible, only fermentation and a 
gentle fire ſhould be employd;. and 
laſtly, that the conſtitution and virtue 
of every plant; conſiſting in the exact 
roportion, arrangement, and texture of 
its principles, the fire either deſtroys 
what ſets the difference between two 
very diſſimilar plants, or, the fame 
vegetable, once: analyzed, can ſcarce be- 
perfectly reſtored. See HH. de Arad. 
R. A. 1701. p. 86, and Memoirs, p. 148. 
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making a ſeparation, cauſes ſo ſtrict an union, that it ſelf alone is 
unable to diſſolve it; as when an alkaline ſalt, and the terreſtrial reſidue 
of the aſhes, are incorporated with pure ſand, and by v trification, 
made one permanent body, the ge ſort of glaſs, that eludes 
the greateſt violence of the fire. I have ſome pieces of glaſs, which 
I ſaw flow down from an earthen crucible, expos'd for a good while 
with ſilver in it, to a very vehement fire. And thole, who deal 
much in the fuſion of metals, inform me, that the melting ot a great 
part of a crucible, is no great wonder in their furnaces. -1 remember 
I have obſerv'd too, in the melting of great quantities of iron out of 
ore, by the we; of charcoal, that by the prodigious vehemence of 
the fire, part of the materials expos'd, was, inſtead of .being analyz'd, 
fuſed, and turn'd into a dark, ſolid, and very ponderous glaſs; and 
this happens in ſuch quantities, that in ſome places, | have ſeen, the 
very high ways, near ſome iron-works, mended with ſuch lumps of 
glaſs. I have alſo obſerv'd, that ſome kind of fire-ſtone it ſelf, hav- 
ing been employ'd in furnaces, where it was expos'd to very ftrong, 
and laſting fires, has had all its fix'd parts ſo wrought on thereby, 
as to be perfectly vitrified ; as J have try'd, by forcing from it pretty 
large pieces of perfect, tranſparent glaſs. And to ſhew, that the pre- 
ceding definition of heat, is not countenanced by that of its contrary 
quality cold, which is ſaid to aſſociate things homogeneous and he- 
terogeneous; I muſt obſerve, that neither is this definition unqueſti- 
onable : for the union of heterogeneous bodies, ſuppos'd to be rhe 
genuine production of cold, is not perform'd by every degree of that 
quality. We ee, for inſtance, that when the urine of healthy men, 
has been ſuffer'd to ſtand for a while, the cold makes a ſeparation of 
the thinner part from the groſſer, which ſubſides to the bottom, and 
grows opake there; whereas, if the urinal be made warm, thoſe 
parts readily mix again, and the whole liquor becomes tranſparent 
as before. And when by glaciation, wood, ſtraw, duſt, water, &c. 
are ſuppos'd to be united into one lump of ice, the cold does not 
cauſe any real union of theſe bodies, but only hardening the aqueous 
parts of the liquor into ice, the other bodies being accidentally pre- 
ſeat in that liquor, are frozen up in it, not really incorporated. 
And accordingly, if we expoſe a heap of mony, conſiſting of gold, 
ſilver, and copper coins, or any other bodies of different natures, 
which are uncapable of congelation, to ever ſo intenſe a degree of 
cold; we find not they are at all ſo much as compacted thereby, 
much lefs united together: and even in liquors themſelves, we find 
phenomena, which induce us to queſtion the definition we are exa- 
mining. If the authority of Paracelſus were a ſufficient proof in mat- 
ters of this nature, I might here inſiſt on that proceſs of -his, whereby 
he teaches, that the eſſence of wine may be ſtruck to the center, 


and ſever'd from the phlegm and ignoble part, by the aſſiſtance of 
congelation. 


But 
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But I dare not lay much ſtreſs upon this proceſs, becauſe I have Chymiſtry. 
found, that if it were true, it would be but ſeldom pratticable in CL N 


this country upon the beſt wine ; for in our ſharpeſt winters, I cou'd 
never tolerably freeze a thin vial of canary ; and even with ſnow 
and falt, but little deeper than the ſurface: and I ſuppoſe it is nor 
every degree of cold, capable of congealing liquors, which will make 
ſuch an analyſis of them by ſeparating their aqueous and ſpirituous 
parts; for I have, ſometimes, ſeverally frozen red wine, urine, and 
milk, but could not oblerve any ſeparation. And the Durch, who 
winter'd in Nova Zembla, tho' they relate, that there was a ſeparation 
of parts made in their frozen beer, about the middle of November ; 
yet of the freezing of their ſack in December follow ing, they only 
lay, © it was frozen very hard; ſo that when every man was to 
“e have his part, we were forc'd to melt it in the fire.” In which 
words they imply, not that their ſack was divided iuto different ſub- 
ſtances, as their beer had been. But notwithſtanding this, I am of opi- 
nion, that even cold may, ſometimes, unite ſimilar, and ſeparate diſſi- 
milar ſubſtances. I once purpoſely caus'd a plant, abounding with 
ſulphureous and ſpirituous parts, to be boiled in fair water; and ha- 
ving expos'd the decoction to a ſharp north wind, in a very froſty 
night, 1 obſerv'd, that the more aqueous parts of it were, by the 
next morning, turn'd into ice; towards the innermoſt part of which, 
the more agile and ſpirituous portions, as I then conjectured, having 
retreated, they there prelerv'd themſelves unfrozen, in the form of a 
high color'd liquor; the aqueous and ſpirituous parts having been ſo 
{lightly blended in the decoftion, that they were eaſily ſeparable by 
ſuch a degree of cold, as would not have divorc'd the parts of urine 
or wine, which, by fermentation or digeſtion, are more intimately 
aſſociated with each other. But the Dutch, in Nova Zembla, found a 
barrel of beer ſo frozen, that the ſpirituous part appear'd ſeparated 
from the yeaſt, whilſt ſome on the outſide of the veſſel was frozen 
as hard as glue; the other, which was converted to ice, being almoſt 
inſipid. 

And having once purpoſely try'd to freeze ſome beer, that was 
moderately ſtrong, in glaſs veſſels with ſnow and ſalt, I obſerv'd, that 
there came out of the neck a certain thick ſubſtance, which, it ſeems, 
was much better able than the reſt of the liquor, that I found 
turn'd into ice, to reſiſt the frok ; and which, by its colour and con- 
ſiſtence, ſeem'd manifeſtly to be yeaſt. This, I confeſs, ſomewhat 
ſurpriz d me; becauſe I could not diſcern by the taſt, or find by 
enquiry, that the beer was too new, to be very fit for drinking. I 
might confirm the Dutchmens relation, by what lately ws 7 ro to a 
friend of mine, who complain'd to me, that having brew'd ſome ale 
in Holland, the cold of the winter there, froze it into ice, and left 
only a ſmall proportion of a very ſtrong and ſpirituous liquor. 
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That ſome FT is not ſo certain, as- both chymiſts and Ariforelians imagine, 

— 4 gay rs that every. ſeemingly fimilar, or diſtinct ſubſtance, ſeparated from 

by fire, were a body, by the help of the fire, was pre-exiſtent in that ſubſtance, 

wet its proper as a principle. I do not mean, that any thing is ſeparable from a 

ingredients, body by fire, that was not materially pre-exiſtent in it;. for it far 
exceeds the power of meer natural agents, to produce a-new, ſo 
much as a {ſingle atom of matter, which they. can only modify and 
alter, not create. 

Nor do I peremptorily deny, that ſome things obtain'd. by the 
fire from a mix'd body, may have been more than barely materially 
pre-exiſtent in it; fince there are concretes, which before being ex- 
pos'd to the fire, ſhew they abound ſome with ſalt, and others with 
ſulphur. It will ſerve the preſent purpoſe, if it appear, that 
ſeveral things, obtain'd from a mix'd body, expos'd to the fire, were 
not its ingredients before; for then it will be rational to expect, that 
chymiſts may deceive themſelves and others, in concluding, reſolutely 
and univerſally, thoſe ſubſtances to be the elementary ingredients of 
bodies, barely ſeparated by the fire, of which it may yet be que- 
ſtion'd whether they exiſt or no; at leaſt till ſome other argument 
—— that drawn from the analyſis, be produced to reſolve the 

ubt. | 

I fay then, it may, without abſurdity, be doubted, whether the 
different ſubſtances obtainable from a concrete diffipated by the fire, 
were. exiſtent in it, in that form (at leaſt, as to their minute parts,) 
wherein we find them-after the analyſis, ſo that the fire only disjoin'd 
and extricated the corpuſcles of one principle from thoſe of another, 
wherewith oy e W 1 2 5 * 1 "3 M1 

„ een Upon this ſuppoſition, all endeavour to ſhew, „ that ſuch 
—_—_— ſubllances, as chymiſts call principles, may be produced de novo; and 
ſerm to differ ſecondly, to make it probable, that by the fire we may actually ob- 
enly in ſome tain from ſome mix'd bodies ſuch ſubſtances, as were not, in the 
—— 1 ſenſe deliver'd, pre- exiſtent in them. 
Fremen, Now, if it be true, as tis probable, that compound bodies differ 
from one another, in nothing but the various textures, reſulting 
from the magnitude, ſhape, motion, and arrangement. of their 
ſmall parts, it will not be irrational to conceive, that one and the 
fame parcel of univerſal matter, may, by various alterations and 
contextures, be brought to deſerve the name ſometimes of a ſulphu- 
reous, and ſometimes-of a terreſtrial or aqueous body. 
About the beginning of May, I-caus'd my gardener to dig out a 
convenient quantity of good earth, to dry it well in an oven, to 
weigh it, to put it in an earthen pot, almoſt level with: the. e 
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of the ground, and to ſet in it a particular ſeed of ſquaſh, or the Chymiſtry. 
Indian kind of pompion, of ſudden growth; this ſeed 1 order'd him 


to water only with rain or ſpring-water. *Twas delightful to behold 
how faſt this grew, tho unſeaſonably ſown ; but the winter coming 
on, hinder'd it from attaining any thing of its due 3 which 
made me order it to be taken up about the middle of October. This 
being carefully done, it weigh'd with the ſtalk and leaves two pounds 
and three quarters; then the earth being baked as formerly, its weight 
was found the ſame as at firſt; and Br ſet into the oven twice 
more, and weigh'd again, it ſhrunk little or nothing. 

But I muſt not conceal, that in another experiment of this kind, 
the earth ſeem'd to have been much more waſted; yet here, as well 
as in the former trial, it appeared, that the main body of the plant, 
conſiſted of tranſmuted water. And I might add, that I caus'd the 
former experiment, with large pompions, to be repeated with ſo 

ood ſucceſs, that it not only much ſurpaſs d any I made before, but 

eem'd ſtrangely to conclude what I am pleading for. The like ex- 

periments may be as conveniently try'd with the ſeeds of any 
plant, whoſe growth is haſty, and its ſize large. If tobacco will 
thrive in theſe cold climates, in earth unmanured, it would not be 
amiſs to make a trial with it; for it is an annual plant, that riſes 
where it proſpers, ſometimes as high as a tall man; and I have had 
leaves of it in my garden, near a foot and a half broad. But the 
next time I make this experiment, it ſhall be with ſeveral ſeeds of 
the ſame ſort, in the ſame pot of earth; that ſo the event may be 
the more conſpicuous. But becauſe every body has not conveniency 
of time and place, for this experiment, I made ſome ſhorter, and 
more expeditious trials in my chamber. I took a top of ſpear-mint, 
about an inch long, and put it into a vial full of ſpring-water, ſo 
that the upper part of the mint reach'd above the neck of the glaſs, 
while the lower was immers'd in the water; within a few days, this 
mint began to ſhoot out roots into the water, to diſplay its leaves, 
and to aſpire upwards; and in a ſhort time, it had numerous roots 
and leaves, and theſe very ſtrong and fragrant of the odour of the 
mint; but the heat of my chamber, as I ſuppoſe, killd the plant, 
when it was grown to have a pretty thick ſtalk; which with the 
various and ramified roots it ſhot into the water, as if it had been 
earth, preſented a be ſpectacle. The like I have try'd with 
ſweet marjoram, and found the experiment ſucceed alſo, tho' ſome- 
what more ſlowly with baulm and penniroyal, &c. And one of theſe 
vegetables, nouriſh'd — by water, having obtain'd a competent 
growth, I caus'd to be diſtill'd in a ſmall retort; and thereby obtain'd 
ſome phlegm, a little empyreumatical ſpirit, a ſmall quantity of aduſt 
oil, and a Caput mortuum, which appearing to be a coal, I concluded 
it to conſiſt of ſalt and earth; but the quantity of it was ſo ſmall, 
that I forbore to calcine it. 1 7 water uſed to nouriſh- this plant, 
- 0 2 was 
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was not ſhifted, nor renewed and I choſe ſpring- water, rather than 


ain: water, becauſe the latter is more diſcernably a kind of mzrompuia, 


And water 
being the prin- 
ciple of all 
things. 


which, tho? free from groſſer mixtures, ſeems to contain in it, beſides 
the ſteams of ſeveral bodies wandering in the air, a certain ſpirituous 
ſubſtance, which may be extracted out of it; and is by ſome miſtaken 
for the ſpirit of the world embodied. 

But Helmont avers, that he took 200 pounds of earth, dry'd in an 
oven; and having put it into an earthen veſſel, and moiſten'd it with 
rain-water, planted in it the trunk of a willow tree, of five pound 
weight; this he water'd, as occaſion requir'd, with rain, or with 
diſtilld water; and to keep the adjacent earth from getting into 
the veſſel, he employed a perforated plate of iron. After five years 
he took out the tree, weigh'd it, and computing the leaves that 
fell in four autumns, he found it to weigh 169 pounds, and about three 
ounces. And having again dry'd the earth it grew in, he found it to 
want of its former weight of 200 pounds, only about two ounces ; ſo 
that 164 pounds of the roots, wood, and bark, which conſtituted the 
tree, ſeem to have ſprung from the water. And, doubtleſs, if Hel- 
mont had made any analyſis of this plant, as I did of one of my 
Plants, fed only with fair water, it would have afforded him the like 
diſtin& ſubſtances, as another vegetable of the fame kind. 

Helmont, we know too, aſſerts, that all mix'd bodies ſpring from one 
element; and that vegetables, animals, marcaſites, ſtones, metals, 
Cc. are materially but ſimple water, diſguiz'd into theſe various forms 
by the plaſtic virtue of their ſeeds; and his principal reaſons for it 
ſeem to be theſe. 1. The ultimate reduction of mixed bodies into inſipid 
water. 2. The viciflitude of the ſuppoſed elements. And, 3. The 
o'r The of perfectly mix*d bodies out of ſimple water. And, firſt, 

e affirms, that his alkaheſt adequately reſolves plants, animals, and 
minerals, into one liquor, or more, according to their ſeveral internal 
differences of parts; and that the alkaheſt being abſtracted from 
theſe liquors, in the ſame weight and with virtue, as when it diffolv'd 
them, the liquors may, by frequent cohobations from chalk, or 
ſome other proper matter, be totally depriv'd of their ſeminal endow- 
ments, and return at laſt to their firſt matter, inſipid water. Other 
ways he alſo propoſes, to diveſt ſome particular bodies of their bor- 
rowed ſhapes, and make them return to their firſt ſimplicity. The 
ſecond topic whence Helmont argues water to be the material cauſe 
of mixed bodies, is, that the other ſuppoſed elements may be tranſ- 
muted into one another. But the experiments he produces on this 
occaſion are ſo difficult to be made, and judg'd of, that I ſhall not 
inſiſt upon them. Beſides, if they were granted to be true, his infe- 
rence from them is ſomewhat diſputable; and as our author in his 
firſt argument, endeavours to prove water the ſole element of mix'd 
bodies, by their ultimate reſolution, when by his alkaheſt, or ſome 
other conquering agent, the ſeeds have becn worn out, or deſtro 5 

whic 
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which diſguized them; ſo in his third argument, he attempts to Chymiſtry- 
ſhew the ſame by the conſtitution of bodies which he aſſerts to be 2 


nothing but water ſubdued by ſeminal virtues. Of this he gives 
various inſtances, as to plants and animals; but ſeveral of them being 
difficult, either to be made or underſtood, and others of them liable 
to different exceptions; the inſtance of the willow-tree ſeems the 
moſt proper to inſiſt on. However, this opinion of his is no new 
one; tho the arguments for it may, in great meaſure, be his own. 
The doctrine is aſcribed to Thales to Homer, to Heſiod, to Moſes, and 
to the Phenicians, who taught, that the earth was made of water; 
and from them, tis ſuppoſed that Thales took it. 

And tho' Helmont produces no inſtance of any mineral body, and 
ſcarce of any animal, generated of water; yet a French chymiſt, 
M. de Rochas, affords us an experiment, which, if it ſucceeded as he 
delivers it, is very remarkable. © Having,” ſays he, found fur- 
« prizing things from the natural operation of water, I was willing 
« to know what might be done with it by art. I therefore took 
ce water, which, I knew, was mixed with no other thing than the 
ec ſpirit of life; and by a heat artificial, continual, and proportionate, 
&« | prepared and diſpoſed it by the graduations of coagulation, con- 
« gelation, and fixation, till it was turned into earth, which produced 
« animals, vegetables, and minerals. I ſay not what animals, vegetables, 
© and minerals, for that is reſerved for another occaſion; but the animals 
« moved of themſelves, eat, &c. and by the anatomy | made of them, 
« I found them compos'd of much ſulphur, little mercury, and leſs ſalt. 
«© The minerals began to grow and increaſe, by converting into their 
« own nature one part of the earth thereto diſpoſed ; they were ſolid and 
ce heavy. And by this truly demonſtrative ſcience, chymiſtry, I found 
ce that they were compoſed of much ſalt, little ſulphur, and leſs mercury.” 

But 1 have ſome ſuſpicions concerning this ſtrange relation, which 
make me unwilling to declare an opinion of it; unleſs I were ſatis- 
fied in ſeveral material circumſtances, which our author has left un- 
mentioned: tho” as for the generation of living creatures, both vege- 
table and ſenſitive, it need not ſeem incredible; ſince we find, that 
our common water, which is often impregnated with variety of 
ſeminal principles, long bags in a quiet place, will putrefie ; and then 
too, perhaps, produce moſs and little worms, or. other inlets, accord- 
ing to the nature of the ſeeds that were lurking in it. And as Hel- 
mont gives no inſtance of the production of minerals out of water; fo 
the principal argument that he employs, to prove that they and 
other bodies may be reſolv'd into water, is drawn from the operations 
of his alkaheſt, and, conſequently, cannot be ſatisfactorily examined by us. 

*'Tis, however, ſurprizing to obſerve, how great a ſhare of water 
goes to make up ſeveral bodies, whoſe forms promiſe nothing near 
ſo much. Eels, by diftillation, yielded me ſome oil, ſpirit, and vola- 
tile ſalt, beſides the Caput mortuum ; yet all theſe were ſo diſproportionate 
to the vhleem. that they ſeemed to have been nothing but that 
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coagulated; Which, likewiſe, ſtrangely abounds in vipers, tho they 
are eſteemed very hot in operation, and will, in a convenient air, 
ſurvive for ſome days the loſs of their heads and hearts. Human 
blood it ſelf, as ſpirituous and as elaborate a liquor as tis reputed, fo 


.abounds in phlegm, that diſtilling ſome of it, on purpoſe to try the 


experiment; out of about ſeven ounces and a half, we drew near fix 
ounces of phlegm, before any of the more operative principles began 


to riſe. And, to ſatisfie my ſelf that ſome of theſe animal phlegms 


were ſufficiently deſtitute of fpirit, to deſerve their name; I was not 
content to taſt them only, but poured on them acid hquors, to try 
if they contained any volatile ſalt or ſpirit z which would probably 
have diſcovered it ſelf, by making an ebullition with the liquor thus 
emplayed. And tho' corroſive ſpirits ſeem to be nothing elſe but 


fluid falts, yet they alſo abound in water; which may be obſerved, by 
. entangling, and ſo fixing their ſaline part, as to make them corrode ſome 


proper body; or elſe if it be mortified with a contrary ſalt, as I have 
very-menifeſtly obſerved, in making a medicine ſomewhat like Hel- 
mont's Balſamus Samech, with diſtill'd vinegar, inftead of ſpirit of wine, 
wherewith he prepares it; for of that acid ſpirit, the ſalt of tartar, 
from which it is diftild, will, by mortifying and retaining the acid 
falt, turn into worthleſs phlegm, near twenty times its weight, 
before it be ſo fully impregnated, as to rob no more diſtilled vinegar 
of its ſalt. And tho' ſpirit of wine, exquiſitely reftified, ſeems of 
all liquors to be the moſt free from water; yet even this is by Hel- 
mont, in caſe what he relates is true, with probability, affirmed to be 
materially water, under a fulphureous diſguize; for, according to him, 
in making that excellent medicine Paracel/us's Balſamus Samech, (which 
is nothing but Sal tartari dulcifyed, by diſtilling ſpirit of wine from 
it, till the ſalt be ſufficiently ſaturated with its ſulphur; and till 
it ſuffers the liquor to be drawn off as ftrong as it was poured on ;) 
when the ſalt of tartar, from which it is diftilled, hath retained, or 
deprived it of the ſulphureous parts of the ſpirit of wine; the reſt, 
which is incomparably the greater part of the liquor, will turn to 

hlegm. But I have not as yet ſufficiently tried the thing my ſelf: 

owever, ſomething of experiment keeps me from thinking it abſurd 
tho' I in vain try'd it with ordinary falt of tartar: for Helmont 
not only often relates it, and draws conſequences from it, but a perſon 


noted for his veracity, and skill in chymiſtry, affirm'd to me, that 


by preparing the ſalt and ſpirit, in a way ſuitable to my princi- 
ples, he had made the experiment ſucceed very well; without adding 
any thing to the ſalt and ſpirit. | 

I have indeed, ſometimes, wondered to ſee how much phlegm may 
Fe obtained from bodies by fire, But ſuppoſing the alkaheſt cou'd re- 
duce all bodies into water; yet whether the water, becauſe inſipid, muſt 
be elementary, may be doubted : for I remember the candid Petrus 
Laurembergius affirms, he ſaw an inſipid menſtruum, that was a pow- 
erful diffolyent, even of gold. And the water which may be i 
| rom 
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from quick-ſilyer, without addition, tho it be almoſt taſtleſs, a Cmiſtry. 
of a different nature from ſimple water; eſpecially if appropriated mi-. 
nerals be therein digeſted. And farther, I ſee no neceſſity to conceive, . 
that the water mentioned by Moſes, oa which the ſpirit is faid to - 
have brooded, as the univerſal matter, was ſimple and elementary wa- 
ter; ſince tho' we ſhou'd ſuppoſe it to have been an agitated congeries, 
rang Apa a great variety of ſeminal principles, and of other cor- 
puſcles fit to be ſubdued and fathioned by them; it might yet be a 
body fluid, like water, in caſe the corpuſcles it was made up of were, 
by their creator, made ſmall enough, and put into ſuch an actual mo- 
tion as might make them roll. and glide. over one another. And as- 
we now ſay. the ſea conſiſts of water, notwithſtanding the ſaline, ter- 
reſtrial, and other bodies mix'd with it; ſuch a liquor as the former 
2 well be call d water; becauſe that was the greateſt of unknown 
ies whereto it was like. But that a body may be fluid enough to 
appear a liquor, and yet contain corpuſcles of a very different nature, 
appears from expoſing a quantity of vitriol in a ſtrong veſſel to a com- 
petent fire; for tho it contains aqueous, earthy, ſaline, ſulphureous, 
and metalline parts; yet the whole maſs will at firſt be fluid, and. 
boil. like water. 

But whether or no we conclude all things to have been generated of 
water, tis manifeſt, from what-I have try'd,. as to the growth of 
vegetables fed with water, that ſalt, ſpirit, earth, and even oil, may 
be produced out of water; and conſequently, that a chymical princi- - 
ple as well as a Peripatetic element, may, in ſome caſes, be generated 
anew, or obtain'd from. ſuch a parcel of matter as was not before en- 
dow'd with the form of ſuch a principle or element. 

I-ſthall next endeavour to ſhew, that the operation of the fire, ſome- - The fre alſo 
times, not only actually divides mix'd bodies into ſmall parts, but com- compounds the 
pounds . thoſe parts after a new manner; whence there may poſſibly _— | 
reſult, as well ſaline and ſulphureous ſubſtances, as thoſe. of different ner. 
textures. And, perhaps, it will aſſiſt us in our inquiry into the effects 
of the operations of the fire upon other bodies, to conſider a little 
what it does to thoſe mixtures, which being the productions of art, we 
beſt know what enters their compoſition. Now, tho ſope is made up 
of oil or greaſe, ſalt and water, well incorporated together; yet if 
you expoſe the maſs they conſtitute, to a gradual fire, in a retort, you 
will indeed make a ſeparation, tho* not of the ſame ſubſtances that were 
united into ſope ; but of others of a different, and not an elementary 
nature; and eſpecially of an oil very ſharp, fetid, and remote in qua- 
lity from that employ'd to make the ſope: ſo if you. mix ſal-armo- - 
niac, in a due. proportion, with quick-lime, and diftil them by de- 
grees of fire, you ſhall not divide the ſal-armoniac from the quick- 
lime 3-tho** the one be a volatile, and the other a fixed ſubſtance ; but 
that which aſcends will be a ſpirit much more fugitive, piercing, and 
fetid, than ſal-armoniac; aud there will remain with, the quick- 2 
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pals for water, and which a vulgar chymift wou'd take 
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moſt all the ſea-falt that concurr'd to compoſe the ſal-armoniac. And 
how well the ſea-ſalt was united to the lime, appears from hence, that 


I have, by making the fire at length very vehement, caus'd both the 
ingredients to melt, in the retort, into one maſs, apt to grow moiſt in 


a damp air. If it be here objected, that theſe inſtances are taken 


from factitious concretes, which are more compounded than natural 


ones; I reply, it will be difficult to prove, that nature her {ſelf does 


not mix together ſuch bodies as are already compounded of elementary 
or more ſimple ones. Thus vitriol, for inſtance, tho' I have ſometimes 
taken it out ofthe mineral earths, where nature had, without the aſſi. 
ance of art, prepared it, is really a mix'd body, conſiſting of a ter- 
reftrial ſubſtance of a metal, and alſo of at leaſt one ſaline body of a 
peculiar, and not elementary nature. And we fee, allo, in animals, 


5 


that their blood may be compos'd of ſeveral very different mix'd bo- 


dies; ſince many 1ea-fowl taſt rank of the fiſh on which they ordi- 
narily feed. And Hippocrates obſerves, that a child may be purg'd by 
the milk of the nurſe, who has taken elaterium; which argues, that 
the purging corpulcles of the medicament concur to make up the milk 
of the nurſe. And from many vegetables there may, without any ad- 
dition, be obtain'd glaſs; a body urely not pre-exiſtent in them, but pro- 
duced by the fire. I ſhall only add, that by a certain artificial way 


of managing quick-ſilver, I can, without addition, ſeparate from it a 


fourth part of a clear liquor, which, with an ordinary 4h ar, wou'd 

or phlegm; 
and this, for ought I have yet ſeen or heard, is not reducible into 
mercury again, and confequently, is more than a diſguize of it. Now, 
befides that. ſeveral chymiſts will not allow mercury to have any 
conſiderable quanity of either of the ignoble ingredients, earth and 
water; the great ponderouſneſs of quick-ſilver makes it unlikely, that 
it can contain ſo much water as may thus be obtain'd from it; fince 
mercury weighs fourteen times more than water of the ſame bulk. 
And two friends of mine, the one a phyſician, and the other a mathe- 
matician, both of them perſons of unſuſpected credit, have ſolemnly 
aſſured me, that, after many trials they made to reduce mercury into 
water, in order to a philoſophical work upon gold; they once, by ſe- 


veral cohobations, reduced a pound of quick-filver into almoſt a pound 


of water; and this without the addition of any other ſubſtance, but 
only by urging the mercury with a fire, skilfully managed. Hence it 
ſufficiently appears, that the fire may ſometimes" as well alter 
bodies as divide them; and that by its means, we may obtain from 
a mix'd body what did not pre-exiſt therein. And how are we ſure 
that phlegm is barely: ſeparated, not produced, in other bodies by 
the action of fire; for, many other mix'd bodies are of a much leſs 
conſtant, and more alterable nature, than mercury appears to be? If 
we believe Helmont's relations, the tria prima, or three chymical prin- 
ciples, are neither ingenerable, nor incorruptible ſubſtances ; fince by 
| his 
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this alkaheſt, ſome of them may be produced of bodies that were Chymiſtry. 


before of another denomination, and all by the ſame powerful men- 


ſtruum, be reduced into inſipid water. 
But here may occur a ſcruple about the nature of mixture. Ari- The nature of 


fotle, we know, declares it to be ſuch a mutual penetration, and mixture conſi· 


perfect union of the elements, that there is no portion of the mix 
y, how minute ſoever, which does not contain all and every of 
the four elements; or in which, all the elements are not. And 1 
remember, he reprehends the mixture taught by the ancients, ' for 
too ſlight or groſs, as that wherein the elements were only blended, 
not united: the ancients, however, tho' they did not all agree what 
kind of bodies were mix'd; yet they almoſt unanimouſly held, that 
in a compounded body, tho* the Aſiſcibilia were aſſociated in ſuch 
ſmall parts, and with ſo much exactneſs, that there was no ſenſible 
particle of the maſs, but ſeem'd of the ſame nature with the reſt, 
and with the whole; but as to the inſenſible parcels of matter; 
whereof the Miſcibilia conſiſted, they were ſuppos'd to retain 
each of them its own nature, being but by appoſition united with 
the reſt, into one body. So that tho', by virtue of this compoſition, 
the mix'd bodies, perhaps, obtain'd ſeveral new qualities; ſtill the 
ingredients that compounded it, retaining their own nature, were, 
by the deſtruction of the compoſition, ſeparable from each other; 
the minute parts, diſengaged from thoſe of a different nature, and 
aſſociated with thoſe of their own fort, returning to fire, earth, or water, 
as they were before they chanc'd to be ingredients of that compoſi- 
tion, Thus in a piece of cloth, made of white and black threads 
interwoven, wherein, tho* the whole appear neither white nor black, 
but grey; yet each of the white and black threads, that compoſe it, 
remains what it was before, if they were pulld aſunder, and ſorted, 
each colour by its ſelf. 2 
Ariſtotle tells us, that if a drop of wine be put into ten thouſand 
meaſures of water, the wine being overpower'd by ſo vaſt a quantity 
of water, will be turn'd into it. But if this do&rine were true, one 
might hope, by melting a maſs of gold and ſilver, and by but caſt- 
ing into it lead or antimony, grain after grain, we might, at plea- 
ſure, within a reaſonable compaſs of time, turn what quantity we 
deſired of the ignoble, into the noble metals. Yet in that operation, 
which the refiners call quartation, and employ to purify gold, altho 
three parts of ſilver be ſo exquiſitely mix'd, by fuſion, with a fourth 
part of gold, that the reſulting maſs acquires ſeveral new qualities, by 
virtue of the compoſition; and that there is ſcarce any ſenſible part of 
it which is not compos'd of both the metals; yet if this mixture be 
caſt into Aqua fortis, the ſilver will be diſſolved therein, and the gold, 
like a dark or black powder, will fall to the bottom; and either body 
may be again we wank, into ſuch a metal, as it was before; which ſhews, 
that each retain'd its nature, notwithſtanding its being mix'd per 
Vor. III. | P p minima, 
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minima, with the other. We likewiſe ſee, that tho* one part of pure 
ſilver, be mixed with ten parts, or more, of lead; yet the fire will, 
upon the cupel, eaſily and perfectly ſeparate them again. And not 
only in chymical analyſes, a ſeparation is made of the elementary 
ingredients, but ſome mixed bodies afford a much greater quantity 
of one particular principle than of another; as turpentine and amber 
yield much more oil and ſulphur, than water; whilft wine, which is 
confeſs'd to be a perfectly mix d body, affords but a little inflam. 
Table ſpirit or ſulphur, and not much more earth; but a vaſt pro- 
portion of phlegm, or water; which could not be, if, as the Feriga- 
retics ſuppoſe, every minute particle were of the ſame nature with the 
whole ; and, conſequently, contained earth and water, air and fire, 
But not to conſider thoſe improper mixtures, wherein homogeneous 
bodies are join'd, as when water is mix'd with water; proper mixtures 
ſeem, in the general, to be but an intimate union of any two or 
more bodies, of different denominations; as when aſhes and {and 
are fuſed into glaſs, or antimony and iron into Regulus Martis; when 
wine is ſhook with water, or ſugar diſſolv'd in the fame, Now in 
this general notion of mixture, it does not appear, that the ingre- 
dients do, in their ſmall parts, ſo retain their nature, and remain 
diſtint in the compound, that they may thence, by the fire, be 
again taken aſunder. For tho”, perhaps, in ſome mixtures of certain 
permanent bodies, this recovery of the {ame ingredients may be made; 
yet I am not convinced, that it will generally hold, or that it is 
deducible from chymical experiments, and the true notion of mixture. 
But bodies, I preſume, may be mixed, and that very durably, tho 
they are not elementary, nor have been reſolved into elements, or 
pripciples, in order to it; as is evident in the Regulus of fuſed antimony 
and iron; and in gold coin, which laſts for many ages, whilſt the 
gold is generally alloy'd by the mixture of a quantity of filver, or 
copper, or of both. And there being but one univerſal matter of all 
things, the portions of it ſeem to differ from one another, only in 
certain qualities, or accidents; upon whole account the corporeal 
ſubſtance they belong to, receives its denomination, and is referr'd to 
ſome particular ſort of bodies; ſo that if it be deprived of thoſe 
qualities, tho” it ceaſes not to be a body, yet it ceaſes from being 
that kind of body, as a plant, or an animal, a red, or a green, a ſweet, 
or a ſour ſubſtance. It alſo frequently happens, that the ſmall parts 
of bodies cohere together but by immediate contact and reſt; 
. whilſt there are few bodies, whoſe minute parts ſtick ſo cloſe 
together, but that it is poſſible to meet with ſome other body, 
whoſe ſmall parts may get between them, and fo disjoin them; or 
may be fitted to cohere more ſtrongly with ſome of them, than 
thoſe do with the reſt; or, at leaft, may be combined ſo cloſely 
therewith, that neither the fire, nor the other uſual inſtruments of 
chymical analyſes, will ſeparate them. Theſe” things conſidered, | 
URI cannot 
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cannot peremptorily deny, that there may be ſome ſmall maſſes, Chymiſtry. 
wherein the particles are 10 minute, and the coherence ſo ftrift, e 
both, that when bodies of different denominations, and conſiſting of 


ſuch durable maſſes, happen to be mingled ; tho' the compound body 
made up of them, may be very different from either of the ingre- 
dients, yet each of the little cluſters may ſo retain its own nature, 
as to be again ſeparable to what it was before. Thus when gold and 
filver are melted together in a due proportion, Aqua fortis will diſſolve 
the ſilver, and leave the gold untouch'd ; by which means both the 
metals may be recover'd from the mixed maſs. There are other 
cluſters alſo, wherein the particles ſtick not ſo cloſe together, but 
they may meet with corpulcles of another denomination, diſpos'd to 
be more clolely united with ſome of them, than they were among 
themſelves; and in ſuch caſe, two corpuſcles thus combining, loſing 
that ſhape, ſize, motion, or other accident, upon whoſe account they 
exhibited ſuch a determinate quality, or nature; each of them really 
ceaſes to be a corpuſcle of the ſame denomination it was before; 
and from the coalition of theſe, there may reſult a new body, as 
really one as either of the corpuſcles, before they were confounded ; 
for this concretion is really endowed with its own diſtinct qualities, 
and can no more, by the fire, nor any other known way of analyſis, 
be divided again into the corpuſcles, that at firſt concurr'd to make 
it, than either of them could, by the ſame means, be ſubdivided into 
other particles. Thus, by cryſtallizing a ſolution of copper in Aqua 
forts, or ſpirit of nitre, you may obtain a good vitriol; which, tho, 
by virtue of the compoſition, it has manifeſtly ſeveral qualities not 
to be met with in either of the ingredients; yet it ſeems, that the 
nitrous ſpirits may, in this compound maſs, retain their former 
nature: for having diſtilled this vitriol, there came over plenty of 
red fumes ; which, by that colour, by their peculiar ill ſcent, and by 
their ſourneſs, manifeſted themſelves to be nitrous ſpirits: and that 
the remaining calx continued copper, will be eafily believed. But 
it you diffolve minium, which is but lead powder'd by the fire, in 
— ſpirit of vinegar, and cryſtallize the ſolution; you ſhall not only 
ave a faccharine falt, exceedingly different from both its ingre- 


dients; but the union of ſome parts of the menſtruum, with others 


of the metal, is ſo ſtrict, that the ſpirit of vinegar ſeems to be 
deſtroyed in that capacity; ſince the ſaline corpuſcles have quite loft 
their acidity: nor can ſuch acid parts as were put to the minium, 
be ſeparated, by any known way, from the Saccharum Saturni, reſulting 
from them both; for there is no ſourneſs at all, but an admirable 
lwcetneſs to be taſted in the concretion. And not only ſpirit of 
wine, which, otherwiſe, will immediately hiſs when mingled with 
ſtrong - ſpirit of vinegar, had no ſuch effect when poured upon Sac- 
charum Satuni; wherein yet the acid ſalt of vinegar, did it ſurvive, 
may ſeem to be concentrated; but upon the diſtillation of Saccharuy: 
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Saturn by it ſelf, I found, indeed, a liquor very piercing, but not at 
all acid; and different as well in ſmell, and other qualities, as in taſt, 


from the ſpirit of vinegar; which, likewiſe, ſeem'd to have le tt ſome 


of its parts very firmly united to the Caput mortuum and this, tho? 
of the nature of lead, was in ſmell; colour, &c. different from minium. 
Thus, alſo, tho' two powders, the one blue, and the other yellow, 
may appear green mixture, whilſt neither of them loſes its own colour, 
as a: good microſcope has ſometimes informed me; yet having mixed 
minium and ſal-armoniac in. a due proportion, and expos d them in 
a' glaſs veſſel to the fire, the whole maſs became. white,. and the 
red corpuſeles were deſtroyed ; for tho* the calcin'd lead was ſepa. 
rable from the falt, it did not part from it in the form of x 
red powder, ſuch as the minium was, when put to the ſal-armonizc. 
leave it, alſo, to be conſidered, whether in blood, and ſeveral other 
bodies, it be probable, that each of the corpulcles concurring to make 
up the compound, always retains its own nature therein; ſo that 
chymiſts may extricate each ſort of them from all the others, where- 
with. it contributed to compoſe a body of one denomination. 

And fince the major part of chymiſts allow, what thoſe they cal} 
philoſophers affirm of their ſtone; they may pleaſe to conſider, that 
tho? when common gold and lead are mixed together, the lead may be 
ſever d almoſt unalterd from the gold; yet if, inſtead of gold, a little 
of the red elixir be mixed with the lead, their union will be ſo 
indiſſoluble in the perfect gold produced. thereby, that there is no 
known, nor; haps, poſſible way of ſeparating. the diffus'd elixir 
from the fix d lead; but they both conſtitute a moſt. permanent 
body, wherein the lead ſeems quite to have loſt its properties; 
and to have been: rather tranſmuted by the elixir,. than aſſociated 
with it. Hence it ſeems not always neceſſary, that the -bodies inti- 
mately mixed, ſhould each retain its own nature; ſo as, when the 
maſs it ſelf is diſſipated by. the fire, to be more diſpoſed to appear 
again-in its priſtine: form, than in a new one; which it may have 
acquired by a a ftrifter aſſociation of its parts, with thoſe of ſome of 
the other ingredients of the compoſition; than with one another. 
lf it be objected, that unleſs the hypotheſis I oppoſe, be admitted,. 
in ſuch caſes as we have mentioned, there would not be an union, 
but a deſtruction of the mix'd bodies; which ſeems all one as to 
fay, that of ſuch bodies there is no mixture at all: I anſwer, that 
tho”* the  mix*d fubſtances remain, whilſt; only their accidents are 
deſtroyed; and tho we may call them ingredients, becauſe they 
were diſtindt bodies before they were put together; yet they are 
afterwards fo confounded, that I fhall' rather call them concretions, 
or reſulting bodies, than mix'd ones. | 

If it be alſo ſaid; that this notion of mixture, tho” it may be allow'd 
when bodies already; compounded are put to be mix d; yet it is not 
applicable to thoſe, mixtures, that: are immediately made. of. the ele: 
| OT h ments, 
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ments, or principles themſelves : I reply, that I here conſider the Chymiſtry-- 
nature of mixture, ſomewhat more generally than the chymiſts ; who Lo ww 


yet cannot deny, that there often are mixtures, and thoſe very dw- 
rable ones, made of bodies not elementary. And farther ; tho? it may 
be probably pretended, that in thoſe mixtures, made immediately of 
the bodies called principles or elements, the mix'd ingredients may 
better retain” their own nature in the compound maſs, and be more 
eaſily ſeparated from thence ; yet beſides that it may be doubted; 
whether there are any ſuch primary bodies, I ſee not why the reaſon 
-alledg'd, of the deſtructibility of the ingredients of bodies in gene- 
ral, may not, ſometimes, be applicable to ſalt, ſulphur, or mercury; 
till it be ſhewn upon what account we are to own them priviledg'd. 
But to return from whence this conſideration of mixture has 
carry'd us. We have ſeen, by the different ſubſtances obtained from 
+ plant, &c. nouriſhed only with water, that it was not neceſſary 
nature ſhould always compound a body originally, of all ſuch diffe- 
rent bodies, as the fire could afterwards make it afford. But this is 
not all that may be collected from thofe experiments. There ſeems, 
alſo, ſomething deducible from them, that ſubverts another founda- 
tion of the chymical doctrine. For ſince out of fair water alone, not 
only ſpirit, but ſalt, oil, and earth, may be produced, it follows, that 
falt and ſulphur are not primogeneal bodies and principles; fince they 
are every day made out of plain water, by the texture which the 
feed, or ſeminal p-:inciple of plants, gives it. And this would not, 
perhaps, ſeem ſo ſtrange, did we not overlook the obvious and fa- 
miliar operations of nature; for if we conſider what flight qualities 
they are that ſerve to denominate one of the tria prima; we fhall 
find that nature frequently produces as great alterations in ſeveral 
parcels of matter. To be readily diffoluble in water, is enough to 
make a body paſs for a alt; yet I ſee not why, from a new arrange- 
ment and diſpoſition of the component particles, it ſhould be much 
Harder for nature to compoſe à body diſſoluble in water, of a portion 
of matter that was not ſo before; than of the liquid ſubſtance of an 
g, which will eaſily mix with water, to produce, by the bare warmth 
of the brooding hen, membranes, feathers, tendons, &c. not difſoluble 
in water. Nor is the hardneſs and brittleneſs of ſalt, more difficult 
for nature to introduce into ſuch a yeilding body as water, than it 
is for her to form the bones of a chick, out of the tender ſubſtance 
of the liquors of an. egy. But I eaſily foreſee it will be alledg'd, that 
the former examples are all. taken from plants and animals, wherein. 
the matter is faſhioned by the plaitic power of the ſeed, or ſomething 
analogous thereto; whereas the fire does not act like any* of the 
ſeminal principles, but deſtroys them all, when” they come within 
its reach, To this I need only ſay, that whether it be a ſeminal 
principle, or any other, which faſhions the matter, after thoſe various 
manners I have: mention d; tis evident, that either by the- plaſtic - 
power 
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power alone, or that and heat together, or by ſome other cauſe, ca- 
pable of giving a texture to the matter; it is yet poſſible that it may 
be a- new contriv'd into ſuch bodies. | 

And thus much, I preſume, will ſuffice to ſhew, that a conſidering 
man may very well queſtion the truth of thoſe ſuppoſitions which 
chymiſts and the Peripaterics, without proof, take for granted ; and up- 
on which depends the validity of the iuferences they draw from their 
experiments. | | 
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| | Proceed now to conſider the experiments themſelves, wherein our op. 
ponents uſually triumph and glory. And theſe will the rather deſerve 
a ſerious examination; . becauſe thoſe who alledge them, do it with ſo 


much confidence and oftentation, that they have hitherto impos'd upon 


almoſt all perſons, without excepting philoſophers and phy ſicians them- 
ſelves, who have read their books, or heard them talk. For ſome 
learned men have been content rather to believe what theſe ſo bold- 
ly affirm, than be at the trouble and charge to try whether it were 


true or no. Others again, who have curioſity enough to examine the 


No preciſe 
number of ele- 
ments fixt. 


truth of what is averr'd, want skill and opportunity to do what they 
defire; whilſt the generality, even of ſenſible men, ſeeing the chymiſts 
actually perform many 1 1 things, and, among others, reſolve com- 
pound bodies into ſeveral ſubſtances, not known by former philoſo- 
phers to be contained in them ; and hearing with what confidence chy- 
miſts aver the ſubſtances, thus obtain'd from compound bodies, by the 
fire, to be true elements or hypoſtatical principles of them, they are 
forward to think it but juſt to credit the skilful artiſts in their own art; 
eſpecially when thoſe things, whoſe nature they ſo confidently take 
upon them to teach others, are productions of their own skill, and 
ſuch as others know not what to make of. | 
But we muſt not ſuffer our ſelves to be impos'd upon by hard names 
or bold aſſertions; nor to be dazled with that light which ſhou'd but 
aſſiſt us to diſcern things the more clearly. To help in the pro- 
duction of bodies, is not to underſtand by them. Thus men, for 
being fathers of children, are not the better acquainted with the num- 
ber and nature of the parts that conſtitute a child's body. | 

It does not appear, that three is preciſely aud univerſally the num- 
ber of the diſtinct ſubſtances or elements, into which all mix'd bo- 
dies are reſoluble by fire. | 

If it be granted, that the elements, at firſt, conſiſted of certain ſmall 
primary coalitions of the minute particles of matter into corpuſcle*, 


very numerous, and very like each other; it will not be ablurd to 


con- 
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conceive, that ſuch primary maſſes may be of far more ſorts than three Chymiſtry. 
or five; and conſequently we need not ſuppole, that in every com- &. 


pound body there thou'd be found juſt three ſorts of ſuch primitive 
coalitions. | 

And if, according to this notion, we allow a conſiderable number of 
difterent elements; it ſeems very poſſible, that to the conſtitution of 
one fort of mix'd bodies, two kinds of elementary ones may ſuffice ; 
as we lately ſaw in that moſt durable ſubſtance, glaſs ; that another ſort 
of mix'd bodies may be compos'd of three elements, another of four, 
another of five, &c. fo that upon this ſuppoſition, there can be no de- 
terminate number of elements afſign'd ; it being very probable, that 
ſome concretes conſiſt of fewer, ſome of more. Nay, it does not ſeem 
impoſlible, according to theſe principles, that there may be two ſorts 
of mix'd bodies ; the one whereof may have none of the ſame elements 
the other conſiſts of; as we often ſee, two words, whereof the one has 
not any any of the letters to be met with in the other; or as happens 
in electuaries, wherein no ingredient, except ſugar, is common to any 
two of them. 

And ſince it appears, from the permanency of gold and filver, that 
even corpulcles, not of an elementary, but compound nature, may be 
of ſo durable a texture, as to remain indiſſoluble in the ordinary ana- 
lyfis, that chymiſts make of bodies by the fire; tis not impoſſible, that 
tho' there were but three elements, yet there may be a greater num 
ber of bodies, which the uſual analyſis will not diſcover to be ele- 
mentary. 

It does not, indeed, ſufficiently appear from the common chymical 
experiments, - that there is any one determinate number of elements. 
to be uniformly met with, in all the ſeveral ſorts of bodies allow'd to 
be perfectly mix'd. * | 

There are ſeveral bodies, which 1 cou'd never ſee divided, by fire, 
into ſo many as three elementary ſubſtances, I would fain ſee that 
fix d and noble metal, gold, ſeparated into ſalt, ſulphur, and mercury; 
and if any man will tubmit to a competent forfeiture, in caſe of fail- 
ing, I ſhall willingly, if he ſucceeds, pay for both the materials and. bear 
the charges of ſuch an experiment. I do not, indeed, after what I, 
have try'd my ſelf, peremptorily deny, that there may, out of gold, 
be extracted a certain ſubſtance, which chymiſts call its tincture, or 
ſulphur ; and which deprives the remaining body of its uſual colour. 
Nor am I ſure, that there cannot be drawn, out of the ſame metal, 
a real quick and running mercury. But for the ſalt of gold, I never 
could either ſee it, or be fatisfied, by the relation of any credible 
eye-witneſs, that there was ſuch a thing ſeparated. And for the ſeve- 
ral proceſſes, which promiſe that effect, the materials to be wrought- 
upon are ſomewhat too precious and coftly to waſt upon adventures, 
whereof not only the ſucceſs is douhtful, but the very poſhbility 


not hitherto demonſtrated. Yet that which moſt deters me from ſuch 
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tryals is, not that they are chargeable, but unſatisfactory, tho' t 
ſhould WNT For the — of chis golden ſalt, being, in oY 
mical proceſſes, preſcribed to be obtain'd by corroſive menſtrua, or the 
intervention ot other ſaline bodies; it will remain doubtful, whether 
the ſalt produc'd be that of gold it ſelf, or of the ſaline bodies or ſpi- 
rits, employed to prepare it ; for that ſuch diſguizes of metals often 
impoſe upon artiſts, is no new thing in chymiſtry. I would, likewiſe, 
willingly ſee the three principles ſeparated from the pure fort of vir. 
gin-ſand, from oſteocolla, from refined ſilver, from pure quick- ſilver, and 
from Venetian talc ;, which latter, by long detention in an extreme re- 
verberatory heat, I cou'd but divide into ſmaller particles, not the 
eonſt tuent principles. Nay, when I caus'd it to be very long kept in 
a glaſs-houſe fire, it came out in the figure its lumps had, when put 
in; tho' alter'd to an almoſt amethyſtine colour. I dare not, indeed, 
abſolutely affirm it impoſſible to analyze theſe bodies into their tri; 
prima; yet becauſe neither my own experiments, nor any competent 
teſtimony hath hitherto either taught me how ſuch au analyſis may be, 
or ſatisfied me that it hath been made; I muſt take the liberty to 
doubt, till the chymiſts prove it, or give us mtelligible and practicable 
proceſſes to pertorm what they pretend. For whilſt they affect that 
enigmatical obſcurity, with which they puzzle the readers of their 
proceſſes, concerning the analytical preparation of gold or mercury; 
they leave wary perſons much unſatisfied, whether or no the different 
ſubſtances, they promiſe to produce, be truly the hypoſtatical princi- 
ple, or only ſome intermixtures of the divided bodies, with thoſe em- 
ploy'd to work upon them ; as is evident in the ſeeming cryſtals of 
filver, and thoſe of mercury; which, tho' by ſome, inconſiderately ſup- 
poſed to be the ſalts of thoſe metals, are plainly but mixtures of the 
metalline bodies, with the ſaline parts of Aqua fortis, or other corroſive 
liquors; as is evident by their being reducible into what they were 

before. 

And I cannot but confeſs, I have often wonder'd that chymiſts ſhould 
ſo confidently pretend to reſolve all metalline and other mineral bo- 
dies into falt, ſulphur, and mercury. For 'tis a ſay ing almoſt pro- 
verbial among the adept ; and the famous Roger Bacon has particularly 
adopted it; that *tis eaſier to make gold, than to deſtroy it. And [1 
fear that gold is not the only mineral from which chymiſts, in vain, 
attempt to ſeparate their three principles. I know, indeed, the learn- 
ed Sennertus ſays, there is falt and ſulphur contain'd in all mix'd bo- 
cc dies; and *tis well known that skilful chymiſts can extract them 


cc thence;” but, by his favour, I muſt ſee very good proof, before 1 


cau believe ſuch bold general aſſertions: and he who wou'd convince 
me of their truth, muſt firſt teach me ſome real practicable way of 
ſeparating ſalt and ſulphur from gold, ſilver, and thoſe many different 
ſorts of ſtones, that a violent fire brings to fuſion. And not only I, 
for my own part, never ſaw any of the bodies, juſt mention'd, ſo 
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reſoly'd; but Helmont himſelf declares the ſame of ſand, flint, and Chymiſtry. 
ſome ſtones. Nay, Ouercetan, tho a grand ſtickler for the tria prima, 


confeſſes, that diamonds are irreſoluble And as for metalline mer- 
curies, | remember a famous and ingenious artiſt, who had long been 
chymiſt to a great monarch, aſſured me, he had never really extracted 
a true and running mercury out of metals; nor had ſeen it done by 
any man elſe. And tho' gold is of all metals that whoſe mercury 
the chymiſts have moſt endeavoured to extract, and which they the 
moſt boaſt themſelves to have extracted; yet the experienced Ange- 
lu Sala avers the thing impoſſible: he adds, that himſelf had ſeen 
much labour in vain beſtowed upon that deſign; and that he had 
often ſeen the tricks and impoſtures of cheating alchymiſts de- 
tefted in this affair. But the greateſt part of thoſe who are fond of 
ſuch Charlatans, being unskilful, or credulous, or both ; *tis very eaſy 
for ſuch as have ſome skill, much craft, more boldneſs, and no con- 
ſcience, -to impoſe upon them; and, therefore, tho many profeſs*d 
chymiſts, and perſons of quality, have told me, that they have made, 
or ſeen the mercury of gold, or of ſome other metal; yet I have 
been ſtill apt to fear, that either theſe perſons have had a deſign 
to deceive others, or have not had skill and circumſpection enough 
to keep themſelves from being deceived. 


I once deviſed an experiment, innocently to deceive ſome perſons, To make s 
and let them ſee how little is to be built upon the affirmation of ſhew of produ- 


thoſe, who are either unskilful, or unwary, when they tell us, 
they have ſeen chymiſts make the mercury ot a metal: and to ren- 
der this the more evident, I made my experiment much more light, 
ſhort, and ſimple, than are the chymiſts uſual proceſſes to extract me- 
talline mercuries; their operations being commonly more elaborate 
and intricate, and by requiring a much longer time, give the alchymiſt 
a greater opportunity to cozen. And, to make my experiment look 
the more Jike a true analyſis, I not only pretend, as well as others, 
to extract a mercury from the metal I work upon; but likewiſe to 
ſeparate a large proportion of manifeſt and inflammable ſulphur. I 
take, then, the filings of copper, common ſublimate powder'd, and fal- 
armoniac, of each about a dram or two; and theſe being wel} mix'd 
together, I put them into a glaſs urinal; which (having firſt ſtopp'd 
it with cotton) to avoid the noxious fumes, I approach, by de- 
grees, to a competent fire of well-kindled coals, or to the flime of 
a candle; and, after a while, the bottom of the glaſs being held 
juſt upon the kindled coals, or m the flame; you may, in about a 
quarter of an hour, or leſs, perceive in the bottom of the glaſs ſome 
running mercury; and if you then take away the glaſs, and break 
it, you ſhall find a parcel of quick-ſilver, perhaps altogether, or 
perhaps part of it only, in the pores of the ſolid maſs. You will 
find too, that the remaining lump being held to the flame of the 
candle, will readily burn with a greeniſh flame, and ſoon after 
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acquire in the air a greeniſh blue; which being the colour aſeribed 
to copper, when its body is unlock'd, *tis eaſy to perſuade men, that 
this is the true ſulphur of that metal; eſpecially ſince not only the 
_ falts may be ſuppos'd to be flown away, or ſublimed to the upper 
part of the glaſs, whoſe infide will commonly. appear whitened by 
them; but the metal ſeems to be quite deſtroyed; the copper no 
longer appearing in a metalline form, but almoſt in that of a reſinous 
lump. The caſe, however, is only. this; the ſaline parts of the 
fublimate, together with the ſal-armoniac, excited and aQuated by 
the vehement heat, fall upon the copper, whereby the ſmall parts 
ef the mercury being freed from the ſalts that kept them aſunder, and 
by the heat toſs'd up and down, convene, after many occurſions, 
mto a conſpicuous 5 of liquor: and as for the ſalts, ſome of the 
more volatile of them ſubliming, the others corrode the copper, 
and uniting themſelves with it, ſtrangely alter, and diſguize its me- 
talline form, and therewith compoſe a new kind of concrete, inflam- 
mable like ſulphur. a | 
But to proceed; as there are ſome bodies which yield not ſo 
many as three principles; ſo there are many others, that, in their 
reſolution, exhibit more. From our doctrine of the primary aſſocia- 
tion of the ſmall} particles of matter, it ſeems-probable, that of ſuch 
elementary corpuſcles, there may be more ſorts than three, or four, 
or fiye. And if corpuſcles of a compound nature, may, in all the 
uſual examples of chymiſts, paſs for elementary; it ſeems not im- 
be. that as Aqua fortis, or Aqua regia, will make a ſeparation of 
iſſolv'd filver and gold, tho” the fire cannot; ſo there may be ſome 
agent found ſo ſubtile and powerful, at leaſt in reſpect of choſe par- 
ticular compound corpulcles, as to be able to reſolve them mito the 
more fimple ones, whereof they conſiſt; and, conſequently, increaſe 
the number of the diſtin ſubſtances, whereinto the mixed body 
has been hitherto thought reſoluble. And if that be true we 
formerly mention'd, of Helmontis alkaheſt, which divides bodies 
into other diſtinct ſubſtances, both as to number and nature, than doth 
the fire; it will greatly countenance my conjecture. But confining our 
ſelves. to ſuch ways of aralyzing mix'd bodies, as are already known 
to chymiſts; it may, without abſurdity, be queſtion'd, whether, beſides. 
thoſe groſſer elements of bodies, which they call ſalt, ſulphur, and. 
mercury, there may not be ingredients of a more ſubtile nature; 
which being extremely ſmall, and not in themſelves viſible, may 
eſcape unheeded, at the junctures of the veſſels employed in diſtilla- 
tion. For we may well fuſpe& there are ſeveral ſorts of bodies, 
not immediate objects of any. of our ſenſes; flince we fee, that not 
only. thoſe little corpuſcles, which iſſue out of the load-ftone,, pro- 
duce ſurprizing effects; but the effluvia of amber, jet, and other 
electrical concretes, tho',, by their operations upon the particular 
bodies, diſpos'd. to receive their action, they ſem to fall under the 
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cognizance of our ſight, yet do they not any way, as electrical, imme- 
diately affect us. | 


But to conſider only the ſenſible ingredients of mixed bodies; it 
ſeems queſtionable, whether from grapes varioufly order'd, there may 
not be draw: more diſtintt ſubſtances by the help of the fire, than 
from moſt other mixed bodies; for the grapes themſelves being 
dry'd into raiſins, and diſtill'd, will, b ſides alkali, phlegm, and 
earth, yield a conſiderable quantity of an empyreumatical oil, and a 
ſpirit of a very different nature from that of wine: the unfermented 
juice of grapes, alſo, affords other liquors by diſt llation, than wine 
doth. The ſame juice, after fermentation, yields an inflammable 
ſpirit; which, if competently rectified, will burn entirely away. The 
ame fermented juice degenerating into vinegar, yields an acid and 
corroding ſpirit; and tunned up, it arms it ſelf with tartar, out of 
which may be ſeparated, as out of other bodies, phlegm, ſpirit, oil 
falt, and earth : not to mention what ſubſtances may be drawn from 
the vine it ſelf, probably different from thoſe which are ſeparated 
from tartar, which is a body of a particular kind. What force ſoever 
this inſtance be allow'd, towards proving that ſome bodies yield more 
elements than others; it can ſcarce be deny'd, that the major part 
of the bodies, diviſible into elements, afford more than three. For, 
beſides thoſe which the chymiſts name hypoſtatical, moſt bodies 
contain two others, phlegm and earth; which concurring, as well as 
the reſt, to the conſtitution of mixed bodies, and being as generally, 
if not more, found in their analyſis; I fee no ſufficient cauſe, why 
they ſhould be excluded from the number of elements. Nor will 
it ſuffice to object, with the Paracelſians, that the tria prima are the 
moſt uſeful elements; and the earth and water but worthleſs and 
unactive: for elements being call'd ſo in relation to the conſtitution 
of mixed bodies; it ſhould be upon the account of its proving an 
ingredient, not on account of its uſe, that any thing is affirmed, 
or deny'd to be an element. And as for the pretended uſeleſſneſs of 
earth and water, it ſhould be conſider'd, that uſefulneſs, or the 
want of it, denotes only a reſpect, or relation to us; and, therefore, 
the preſence, or abſence of it, alters not the intrinſic nature of the 
thing. The noxious teeth of vipers are, for ought I know, uſeleſs 
to us; yet are acknowledged parts of their bodies: and it were hard 
to ſhew, of what greater uſe to us than phlegm or earth, are thoſe un- 
diſcern'd ſtars, which our teleſcopes diſcover ; yet we cannot but acknow- 
ledge them conſtituent, and conſiderable parts of the univerſe. How- 
ever, the phlegm and earth are neceſſary to conſtitute the body 
whence they are ſeparated ; and, conſequently, if that body be not 
uſeleſs to us, thoſe conſtituent parts, without which it could not 
have been that body, may be ſaid to be uſeful to us; and tho' the 
earth and water be not ſo conſpicuouſly operative, as the other three 
principles; yet, in this caſe, it will not be amiſs to remember the 
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Chymiſtry. fable of the dangerous ſedition of the hands and legs, and other more 
b uſie parts of the body, againſt the ſeemingly unattive ſtomach. In a 
word, ſince earth and water appear as clearly and as generally as the 

other principles, upon the reſolution of bodies, to be ingredients there. 

in; and fiace they are uſeful, if not immediately to us, to the bodies 

they couſtitute; to exclude them out of the number of elements, is 
not to imitate nature. 

And here I cannot but take notice, that the great argument which 
the chymiſts employ to debaſe earth and water, and make them 
look'd upon as uſeleſs and unworthy to be reckon'd among the prin. 
ciples of mix'd bodies, is, that they are not endowed with ſpecific 
properties, but only with elementary qualities ; of which they ſpeak 
very lightly, as of qualities contemptible and unactive: but I ſee no 

ſufficient reaſon for this practice; ſince heat is confels'd to be an ele- 
mentary quality; for, that numerous conſiderable things are perform- 
ed by it, is manifeſt to thoſe who duly conſider the various phenomena, 
wherein it intervenes as & principal actor: and almott all the opera- 
tions and product ions of chymiſts are perform'd and obtain'd chiefly 
by its means. And as for cold it ſelf, upon whole account they ſo 
deſpiſe the earth and water; if they pleaſe to read in the hiftory of 
the voyages of our Engliſh and Dutch navigators to Nova Zembla, and 
other northern regions, what ſtupendous things may be effected by 
cold; they would not, perhaps, think it fo deſpicable. - The conſer- 
vation of the texture of many bodies, both animate and inanimate, ſo 
greatly depends upon the convenient motion, both of the'r own fluid 
and looſer parts, and of the bodies which ſurround them, that we 
ſee not only the animal economy frequently diſordered by the im- 
moderate or unſeaſonable coldneſs of the air; but the ſolid and du- 
rable body of iron it ſelf; for if you take a ſlender piece of fteel, and 
after having brought it in the fire to a white heat, ſuffer it afterwards 
to cool leifurely in the air, it will, when cold, be much of the fame 
hardneſs it was of before; but if, as ſoon as you remove it from the 
fire, you plunge it into cold water, it will, upon the ſudden refrige- 
ration, acquire a much greater hardneſs, and become manifeſtly brit- 
tle. And to ſhew, that this is not owing to any peculiar quality 
in the water, or other liquor, or unctuous matter, wherein ſuch 
heated fteel is uſually quenched, that it may be temper'd; I know 
a very skilful tradeſman who frequently harden'd ſteel, by ſuddenly 
cooling it in a body that is neither a liquor, nor ſo much as moiſt. 
Hence it appears, that water is not always ſo inefficacious and con- 
temptible a body as our chymiſts would have it paſs for. 
And at lee But tho' I think it evident, that earth and phlegm are to be reck- 
one certain al- on d among the elements of moſt animal and vegetable bodies; yet it 
kalize, if net 5s not upon this account that I ſuppoſe ſeveral bodies reſotuble into 
alſe an acid, more ſubſtances than three. For there are two experiments, which 
: I bave ſometimes made, to ſhew, that, at leaſt, ſome mix'd — 
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diviſible into more diſtindt ſubſtances than five. Out of two diftill'd li- 
quors, which paſs for elements of the body, whence they are drawn. 
can, without addition, make a true yellow aud inflammable ſulphur, 
tho the two liquors remain afterwards diſtintt ; and having long ob- 
ſerved, that by the diſtiBlation of ſeveral woods, both in ordinary and 
in ſome unuſual ſorts of veſſels, the ſpirits that came over, in plen- 
ty, had, beſides a ſtrong taſt, to be met with in the empyreumarical 
ſpirits ot many other bodies, an acidity almoſt like that of vinegar ; 
I ſuſpetted, that tho the fouriſh liquor, diſtil'd from box-wood, for 
inſtance, be look d upon by chymiſts as barely the ſpirit of it; and 
therefore as one ſingle element or principle, does yet really conſiſt of 
two different ſubſtances, and may be divided into them; and conſequent- 
ly, that ſuch wood, and other mix'd bodies as abound with ſuch a vinegar, 
may be ſaid to conſiſt of one element or principle more than the chy- 
miſts are yet aware of. I, therefore, diſtilled a quantity of box-wood 
per ſe, and flowly rectified the ſouriſh tpirit, the better to free it both 
from oil and phlegm; then caſt into this rectiſied liquor a convei ent 
quantity of powder'd coral, expecting that the acid part of the liquor 
wou'd corrode it, and being affociated therewith, be ſo retained by it, 
that the part of the liquor, which was not of an acid nature, nor fit to 
faſten upon the coral, would be permitted to aſcend alone. And, ac- 
cordir.gly, having gently abſtracted the liquor from the co-al, there: 
came over a ſpirit of a ſtrong ſmell, and of a very piercing taſt, but 
without any ſourneſs; and which was, in ſeveral qualities, manifeſtly 
different, not only from a ſpirit of vinegar, but from ſome ſpirit of the 
fame wood, that I purpolely kept by me, without depriving it of its: 
acid ingredient.. This ſour ſpirit of box would not only, as I juſt 
faid, diſſolve corals, which the other would not faſten on; but bei 
poured upon falt of tartar, would immediately boil and hiſs, tho the 
other wculd lie quietly upon it. The acid ſpirit poured upon minium, 
made a ſugar of lead, which I did not find the other to do; fome 
drops of this penetrating ſpirit being poured upona few drops of ſyrup. 
of violets, ſeem'd rather to dilute than otherwiſe alter the colour; 
whereas the acid ſpirit turn'd the ſy rup reddiſh, and wou'd probably 
have made it of as pure a red as acid falts uſually do, had not the 
operation been hinder'd by the other ſpirit. A few drops of the com- 
pound ſpirit, ſhaken into a large quantity of the infuſion of Lignum ne- 
pbriticum, preſently deſtroy'd all its bluiſh colour; whilſt the other ſpi- 
rit wou'd ſuffer it to remain: and having pour'd fair water upon the 
coral that remain'd in the bottom ot the glaſs, wherein | had recti- 
fied the double ſpirit, firſt drawn from the box; I found that the 
acid ſpirit. had really diſſolv'd and coagulated with the coral. For 
by the effuſion of fair water, I obtain'd a ſolution, which was red; 
whence the water being evaporated, there remain.'d a ſoluble ſub- 
ſtance much like the ſalt of coral; as chymiſts call that magiſtery of 
it, which they make by diifolving it in common ſpirit of vinegar, = 
a — 
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Chymniſery. abc the menſtruum ad ſſccitatem. The ſimple ſpirit of box, if 
wy > :chymilts will have it, therefore ſaline, becauſe it has a ſtrong taſt, 
— furniſhes; us with a new kind of ſaline bodies, different from thole 
hitherto taken notice of. For tho} of the three chiet ſorts of ſalts, the 
acid, the alkaline, and the ſulphureous, there is no one that leems to 
be at amity with both the other two; yet I did not find but that the 
ſimple ſpirit of box agreed very well both with the acid and other 
ſalts. For tho' it wou'd lie very quiet with ſalt of tartar, ſpirit of 
zurine, and other bodies, whoſe ſalts were either of an alkaline or 
fugitive nature; yet did not oil of vitriol it {elf produce any hiſſiug 
nee wo anginely 5 ett 50 2s 109451 

I his experimeut teaches us a method whereby we may prepare a 
various ſorts. of new ſpirits, Which, tho“ more ſample than any ſup- 
poſed elementary, are manifeſtly endowed with peculiar and powerful 
qualities; ſome of which may, probably, be of . conſiderable uſe in 
Phyſic, as well aloue, as aſſociated with, other things as may be gueſs- 
ed by the redneſs of that ſolution, the ſour. ſpirit made of coral, &c. 
and, perhaps, we may here, with the ſame ſucceſs, uſe other.alkaline 
bodies, inſtead of coral. From hence, however, I infer, that there are 
many compound bodies which may be reſolyed into four ſuch diffe- 
rent ſubſtances, Which merit the name of principles, as well as thoſe 
to which the chymiſts. freely allow it. For ſince they ſcruple not to 
reckon, that which I call the compound ſpirit. of box, for the ſpirit; or 
as others would have it, the mercury of that wood; I ſee not why 
the acid liquor, and the other, ſhou'd not each of them, eſpecially 
the latter, be look'd upon as, more deſerving to be called an elemen- 
ry principle; ſince it muſt needs be of a, more ſimple nature than 
the liquor which was found to be diviſible into that and the acid ſpi- 
Tit. - This further uſe may be alſo made of our experiment; to give 
us a ſuſpicion, that ſince a liquor, reputed by the..chymiſts to be, 
without diſpute, homogeneous, is, by ſo ſlight a way, diviſible into 
fro dfiind and more ſimple ingredients; ſome more skilful or hap- 
Mer expedient may. he found, either further to divide one of theſe 
Ipirits, or to reſolve ſome, atleaſt, of thoſe other ingredients of mix- 
ed bodies, that have hitherto pals'd, among chymiſts, for their ele- 
ments and principles. * 2 
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The ambigui- IL AVI NG thus diſpatch'd what we had to ſay, as to the number 
ty of chymical of the diſtinct ſubſtances ſeparable from mixed bodies by the 


1 fire, I come to conſider the nature of them; and to ſhew, that tho 
they ſeem. homogeneous bodies, yet they have not the purity 52 | 
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implicity- that is requiſite in elements. But the confidence where--Chymiſtrys. 
with chymiſts call each of theſe ſubſtances by the name of falt 
ſulphur, or mercury, and the intolerable ambiguity they allow them 
ſelves in their writings, make it here neceſſary to complain of their 
unrea ſonable practice of play ing with words. Several authors among 
them, will often give many names to one thing; and ſome of thete-: 
ſhall, perhaps, be fuch, as much more properly ſig:1he ſome diſtincét 
body of another kind: nay, even in technical words, or terms of 
art, they refrain not from this liberty; but will, as we oblerv'd,, 
call the ſame ſubſtauce ſometimes the ſulphur, and ſometimes the 
mercury of a body. The delcriptions they give us of mercury, as 
of a principle, or ingredient of mix'd bodies, are ſo intricate, . that 
eren thoſe who have endeavoured to poliſh. and illuſtrate the notions + 
of the chymiſts, are reduced to coufels, they know not what to 
make of it.. 

But whatever theſe men may promiſe themſelves from a canting 
way of delivering the principles of nature; they will find the major 
part of knowing perſons ſo vain, as, when they underſtand not what 
they read, to conclude, that it is rather the writer's fault, than their 
own. And thoſe who are ſo ambitious to be admir'd by the vulgar 
and ignorant, that rather than go without their applauſe; will; 
expoſe themſelves to the contempt of the learned; ſhall, by my. 
co:.ſent, freely enjoy their option. As for the ſeruple of the myſti- 
cal writers to communicate their knowledge, they might, leſs to 
their own diſparagement, aud to the trouble of their readers, have 
conceal'd it, by writing no books, than by writing bad ones. It 
were à temptation to ſay, that the chymiſts write thus darkiy, not 
becauſe they think their notions too precious to be explain'd ;. but 
becauſe they fear, if they were explain'd, men would. diſcern them 
to be vain and frivolous. Aud, indeed, I fear, that the chief reaſon 
why chymiſts have written ſo obſcurely of their three principles, 
may be, that not having clear and diſtinct notions of. the matter 
themſelyes, they cannot write otherwiſe than confuſedly about it: 
not to mention that ſeveral of them, conſcious of the invalidity of 
their doctrine, might well diſcern, that they could ſcarce avoid a 
confutation, but by keeping themſelves from being clearly under- 
Rood. But tho' much may be ſaid to excuſe the chymiſts, when 
they write darkly and enigmatically about the preparatio of their 
elix'r, and ſome few other grand Arcana; vet when they pr zul to 
teach the general principles of 1.tural philoſophy, this -qui'vocal : 
way of writing is not to be endured. For in ſuch ſpeculat.ves en-- 
quiries, wherein the naked knowledge of the truth is the thing prin- - 
cipally. aim”.1 at, what does he teach me worth thanks, who does not, 
if he can, mal.e his notions intelligible to me; but by myſtical terms, + 
and ambiguous phrafes, darkens what he ſhould clear up? Ard if 
the matter of the philoſopher's ſtone, and the manner of pre parii g 
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it, be ſuch myſteries, as they would have the world believe; they 
may write intelligibly and clearly ot the principles of mix'd bodies 
in general, without diſcovering what they call the great work. In 
ſhort, I could wiſh, that learned men would conſpire together to 
make theſe deluding writers ſenſible, they muſt no longer hope, with 
impunity to abuſe the world. For whilſt they are quietly permitted 
to publiſh books with promiſing titles, and therein to aſſert what 
they pleaſe, and contraditt others, and even themſelves, with as 
little danger of being confuted, as of being | underſtood 3 they are 
encouraged to raiſe themſelves a name, by playing upon their readers; 
who are only the ignorant and credulous, and always admire moſt 
what they leaſt underſtand. / But if judicious men, skill'd in chymi- 
cal affairs, ſhall once agree to write clearly and plainly of them, 


and thereby keep others from being impos'd upon by dark, empty 


Bodies ſeem- 
ingly homoge- 
neous, not ele- 
mentary. 
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words; *tis to be hoped, that thele obſcure authors, finding that they 
can no longer write impertinently and abſurdly, without being 
laugh'd at for it, will be reduced either to write nothing, or books 
that may teach us ſomething. 

However, that which I am now entering upon, being the conſide- 
ration of the things them ſelves, into which chymiſts reſolve mixed 
bodies by the fire; if I can ſhew that theſe are not of an elementary 
nature, it will be no great matter what names particular chymiſts 
have been pleas'd to give them. . 5913 

I fay then, that as generally as chymiſts appeal to experience, and 
as confidently as they alledge the ſeveral ſubſtances ſeparated by the 
fire from a mixed body, for a ſufficient proof of their being its 
component elements; yet thoſe different ſubſtances are, many of 
them, far from an elementary ſimplicity, and may be ſtill look'd 
upon as mixed bodies: the greater part of them alſo retaining the 
nature of thoſe concretes, whence they were forced. 

But before Ideſcend to particulars, I think it convenient to obſerve, 
firſt, that Helmont mentions it as a notable thing; and I take it to be 
a very conſiderable one; that tho” the diſtill'd oil of oil-olive, drawn 
per ſe, is, as I have try'd, of a very ſharp and fretting quality, and 
of an odious taſt; he tells us, that ſimple oil being only digeſted with 
Paracel ſus s Sal circulatum, is reduced into diflimilar parts, and yields 
a ſweet oil, very different from the diſtill'd oil; as alſo, that, by the 
ſame way, there may be ſeparated from wine, a very ſweet and gentle 
ſpirit, partaking of a far different and nobler quality, than that 
which is immediately drawn by diſtillation, and calPd dephlegmed 
Aqua vitæ; from whole acrimony this other ſpirit is exceedingly 
remote, altho' the Sal circulatum, that makes theſe analyſes, be ſeparated 
from the analyz'd bodies, in the ſame weight, and with the ſame 
qualities it had before. This affirmation of Helmont if we admit 
for true, we muſt acknowledge, that there may be a very great diſ- 
parity betwixt ſubſtances of the ſame denomination, ſeparable from 
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compound bodies; for beſides the differences I ſhall hereafter take Chymiſtry. 
notice of, betwixt thoſe diſtilled oils that are commonly known to 


chymiſts; it appears from hence, that by means of the Sal circulatum, 
there is quite another ſort of oils, obtainable from the ſame body : 
and who knows that there are not other agents in nature, by whoſe 
help there may, whether by tranſmutation, or otherwiſe, be obtained 
from the bodies vulgarly called mixed, oils, or other ſubſtances, 
different from thoſe of the ſame denomination, known either to vulgar 
chymiſts, or even to Helmont himſelf ? 

Secondly, if the opinion of Lexcippme, Democritus, and other ancient 
and modern philoſophers, be true, that our culinary fire, ſuch as 
chymiſts uſe, conſiſts of numberleſs little bodies in ſwift motion, 
which by their ſmallneſs and rapidity are able to permeate the moſt 
ſolid and compact bodies; it will be reaſonable to ſuppoſe, that mul- 
titudes of theſe fiery corpuſcles, getting in at the pores of the con- 
taining glaſs, may aſſociate themſelves with the parts of the mix d 
body whereon they work, and with them conftitute new kinds of 
compounds, according as the ſhape, ſize, and other properties of the 
parts of the diſſipated body, happen to diſpoſe them, with regard to 
ſuch combinations. And of theſe, alſo, there may be the greater num- 
ber, if we grant that ſuch corpuſcles of the fire are not all of the 
ſame magnitude or figure. And, indeed, ſome particular experiments 
have induced me to think, that the particles of an open fire, working 
upon ſome bodies, may really affociate themſelves therewith, and 
add to their quantity &. Tho” I am not ſure, when it operates on 
bodies included in glaſs veſſels, that the fiery corpulcles actually paſs 
thro? the ſubſtance of the glals. 

But there are ſome bodies, as gold and filver, which do not, in 
the uſual examinations made by fire, diſcover themſelves to be 
mix'd : and if a re-compound body be ſeparable into ſeveral ſub- 
ſtances by the fire, it may be reſolved into ſuch as are neither ele. - 
mentary, nor ſuch as it was upon its laſt mixture compoſed of; 
but into new kinds of mixtures. Of this I have already produced 
ſome examples in ſoap, ſugar of lead, and vitriol. Now, if we con- 
ſider, that there are ſome bodies, as well natural as factitious, mani- 
feſtly re- compounded; that in the bowels of the earth nature may, 
as we ſee ſhe ſometimes does, make ſtrange mixtures; that ſome 
animals are nouriſhed with others, and ſome with plants; and that 
theſe have their nutriment and growth, either from a certain nitrous 
juice harbour'd in the pores of the earth; or from the excrements 


The ſun's rays will inſinuate them- | Orlcans's large burning-glaſs, found it, 
ſelves into bodies, ſo as greatly to in- | afrer an hour's ſtay there, augmented 
creaſe their weight. M. Homberg, by ex- | by about 7+ upon the balance; notwith- 
poſing four ounces of Regulus Marti, in | ſtanding what was diſſipated in ſmoke. 
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Vor, III. Rr of 


* * 
© of 


The Seceptical Chymiſt. 


5. of animals; or from the putrefied bodies, either of living creatures, 
or vegetables; or from other ſubſtances of a compound nature: if, 
I ſay, we conſider this, it may ſeem probable, that there are amon 
the works of nature, a greater number of re-compound bodies, than 
men uſually take notice of. And, indeed, as I have formerly, allo, ob- 
ſerved, it does not appear, that all mixtures muſt be of elementary 
bodies; but it ſeems far more probable, that there are ſeveral ſorts 
of compounds, even in regard of their ingredients, conſider'd ante- 
cedently to their mixture. For tho ſome ſeem to be made up by 
the immediate coalitions of the elements, or. principles themſelves, 
and may therefore be called miſta primaria; yet, it ſeems, that many 
other bodies are mixed at the ſecond hand ; their immediate ingre- 
dients not being elementary. And from many of theſe ſecondary 
ſorts of mix'd bodies, may reſult, by a farther compoſition, a third 
ſort, and fo onwards. Nor is it improbable, that tome bodies are 
made up*of mix'd ones, not all of the ſame order; as for inſtance, a 
concrete may conſiſt of ingredients, whereof the one may have been a 
primary, the other a ſecondary mix'd body; (as I have in native cin- 
nabar found a courſer part, that ſeems more properly to be ore, 
a combuſtible ſulphur, and a running mercury ; ) or, perhaps, without 
any ingredient ot this latter fort, it may be compos'd of mix'd bodies, 
ſome of them of the firſt, and ſome of the third kind. And this 
may be illuſtrated, by reflecting upon what happens in the 
chymical ' preparations, of ſome of thole medicines called Bezoardica. 
For firſt, from antimony and iron, which may be look'd upon as 
prima miſta, they compound a ftarry regulus; to which they put, 
according to their intention, either gold or ſilver; and this makes 
with it a new and further compoſition, Then they add ſublimate, 
which is it {elf a re-compounded body; and from this ſublimate, 
and the other metalline mixtures, draw a liquor; which may be 
allowed to be of a yet more compounded nature; if it be true, as 
chymiſts affirm, that by this art ſome of the gold or filver mix'd 
with the regulus, may be carried over the helm with it, by the 
ſublimate ; as indeed a skilful and candid perſon complained to me 
a while fince, that a friend of his, and mine, having, by ſuch a 
way, brought over a great deal of gold, in hopes to do ſomething 
further with it, which might be gainful to him; has not only miſs'd 
of his aim, but is unable to recover the volatiliz?d gold, out of the 
antimonial butter wherewith it is ſtrictly united. _ 
Now, if a compound body conſiſt of ingredients not merely ele- 
mentary; it is eaſy to conceive, that the ſubſtances into which the 
fire diſſolves it, tho' ſeemingly homogeneous, may be of a compound 
nature; thoſe parts of each body that are moſt of kin, aſſociating 
themſelves into a compound of a new kind. Thus when, for example, 
have caus'd vitriol, ſal · armoniac, and ſalt- petre, to be mingled and 
diftyl d together, che liquor that» came over did not -manifeſtZit ſelf 
; | r 
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readily do; and thereby ſhewed it ſelf to be a new compound, con- 
ſifting, at leaſt, of ſpirit of nitre, and ſal- armoniac; for the latter 
diſſolved in the former, will work on gold; which, nevertheleſs, are 
not by any known way ſeparable; and, conſequently, would not pals 
for a mixed body, if we our ſelves did not, to obtain it, put and 
diftil together different concretes, whoſe diſtinct operations were 
known before-hand. And ſuſpecting the common oil of vitriol to be 
no ſuch ſimple liquor as chymiſts preſume, I mix'd it with an equal, 
or a double quantity of common oil of turpentine; and having care- 
fully, for the experiment is nice, and ſomewhat dangerous, diftilFd 
the mixture in a ſmall glaſs retort, I obtained, according to my deſire, 


beſides the two liquors | had put in, a conſiderable quantity of a certain 


ſubſtance, which ſticking all about the neck of the retort, diſcover'd 
it ſelf to be ſulphur, not only by a very ftrony ſulphureous ſmell, 
and by the colour of brimſtone, but allo by this, that being put upon 
a coal, it was immediately kindled, and burnt like common ſulphur. 
So that from this experiment it appears, that a real ſulphur may be 
made, by the conjunction of two ſuch ſubſtances, as chymiſts take for 
elementary, and which did neither of them a-part ſeem to contam 
any ſuch body; or that oil of vitriol, tho' a diſtill'd liquor, and 
taken for part of the ſaline principle of the concrete that yields it, 
may contain, beſides its ſaline portion, a ſulphur like common brimſtone, 
which it ſelf is hardly an uncompounded body. | 

I might here again repeat, that as there may be more elements than 
five or ſix, ſo the elements of one body may be different from thoſe 


of another; whence it would follow, that from the reſolution of re- 


compound bodies, there may reſult mixtures wholly of a new kind, 
by the coalition of elements, that never, perhaps, convened before. 
But I proceed to obſerve, that the fire does not always barely reſolve, 
or take aſunder, but may, alſo, after a new manner, mix and compound 
together the parts of the body diſſipated by it. =? | 

This is ſo obvious, that I cannot but wonder, it ſhould be no more 
taken notice of. For when wood, by being burnt, is diſſipated into 
ſmoke and aſhes, that ſmoke compoſes ſoot; which is ſo far from 
being any one of the principles of the wood, that, as I noted above, 
you may, by a farther analyſis, ſeparate five or ſix diſtinct ſubſtances 
from it. And as for the remaining aſhes, the chymiſts themſelves 
teach us, that by a farther, degree of fire, they may be indiffolubly 
united into glaſs. Tis true, that the analyſis, which the chymiſts 
principally build upon, is made not in the open air, but in cloſe 
veſſels ;. however, the examples lately produced, will lead us to ſuſpect, 
that heat may as well compound, as diffipate the parts of mixed 
bodies. I have known a vitrification made, even in cloſe veſſels. The 
flowers of antimony, and thoſe of ſulphur, are very mixed bodies, 
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Chymiſtry, tho? they aſcend in cloſe veſſels; and *twas in ſtopped glaſſes that I 
. raiſed the whole body of camphire. It may be objetted, indeed, that 


theſe examples are of bodies forc'd up in a dry, not a fluid form, like the 
liquors obtain'd by diſtillation. But tis poflible a body may be chang'd 


from {ſolid to fluid, or from fluid to ſolid, without being otherwiſe much 


alter d; as appears by the readineſs wherewith, in winter, the ſame in- 
dividual ſubſtance is hardened into brittle ice, and thaw'd again into 
fluid water. Beſides this, common quick-filver it ſelf, which the moſt 
eminent chymiſts confeſs to be a mix'd body, may be driven over 
the. helm in its priſtine form, and conſequently in that of a liquor, 
And certainly tis poſſible, that very compounded bodies may concur 
to conſtitute liquors; for I have found it poſſible, by the help of a 
certain menſtruum, to diftil gold it ſelf thro* a retort, even with a 
moderate fire. And butter of antimony, if carefully rectified, may be 
reduced into a very clear liquor; yet when a quantity of fair wa. 
ter is throun upon it, there will quickly precipitate a ponderous eme- 
tic calx, which before made a conſiderable part of the liquor, and is 
indeed, an antimonial body, carried over and kept diſſolved by the ſalts 
of the ſublimate; and conſequently a compounded one, as appears 


from examining this white powder by a skilful reduction. And to 


ſhew, that bodies, as compounded as the flowers of brimftone, may con- 
eur to. conſtitute diftilld liquors; which a mix'd body may be brought 
over the helm without corroſive ſalts; I have ways of bringing over 
flowers of brimſtone, and perhaps even mineral ſulphurs, wherein I em- 

loy none but oleaginous bodies to make volatile liquors; in which 
not only the colour, but the ſmell, and ſome operations, manifeſt, there 
is brought over a ſulphur that makes part of the liquor, 


And here we ought, again, to remember, that the qualities or acci- 

: dents, upon account whereof chymiſts call a portion of matter by the 
name of one of their principles, are not ſuch, but that as great may 
be produced by the changes of texture, and other alterations, which the 


fire makes in the ſmall parts of a body. I have already proy'd, by 
what happens to plants, fed only with fair water, that by chang- 
ing the diſpoſition of the component parts of a body, nature is able 
to effect as great changes in a parcel of matter, reputed ſimilar, as 
thoſe requiſite to denominate one of the tria prima. And tho' Hel- 
mont calls the fire, the artificial death of things; and altho' it has been 
ſuppoſed, that fire can never generate any thing but fire ; yet we ought 
to conſider, how many new ſorts of mix'd bodies chymiſts themſelves 
have produced by means of the fire; and particularly that glaſs is 
not only produced by the manifeſt action of the fire, but has never, 
for one we know, been produced any other way. And indeed it 
ſeems but an inconſiderate aſſertion of ſome Helmontians, that every 
ſort of body, of a peculiar denomination, muſt be produced by ſome 
ſeminal power, Nor need it much move us, that there are ſome, who 
look upon whatſoever the fire is employ'd to produce not as _— 
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put artificial bodies. For there is not always ſuch a difference, as Chymiſtry/ 


many imagine, betwixt the one and the other; and it is not ſo eaſie 
as they think, clearly to aſſign what it is, that properly, conſtantly, 
and ſufficiently diſcriminates them. A thing is commonly term'd arti- 
ficial, when a parcel of matter is, by the artificer's hand or tools, or 
both, brought to ſuch a ſhape or form as he defign'd ; whilſt in many 
of the chymical productions, the effect would be produced, whether- 
the artificer intended it or no; and is olten different from what he 
intended or expected; and the inſtruments employed, are not tools 
artificially faſhion'd. and ſhap'd, like thoſe of tradeſmen, for ſome par- 
ticular work; but, for the moſt part, agents of nature's own providing; 
receiving their chief powers of operation from their own nature or- 
texture, not the artificer. The fire is as well a natural agent as ſeed; 
and the chymiſt, who employs it, only applies natural agents to 
tients, which, thus brought together, and acting according to their 
reſpective natures, perform the work themſelves : as fruit is a natural 
production, tho* the gardener bring and faſten together the ſciens and: 
ſtock, Cc. But very ſlight qualities may ſerve to denominate a chy- 
mical principle. For when they analyze a compound body, by the 
fire, and obtain a ſubſtance inflammable, that will not mix with water, 
they preſently call it ſulphur ; what comes over ſapid and diſſoluble 
in water, paſſes for ſalt; and what is fix'd and indiſſoluble in water, 
that, they name earth : and all the volatile ſubſtances they know 
not what to make of, they call mercury. But that theſe qualities may 
either be produced otherwiſe than by ſuch as they call ſeminal agents; 
or may belong to bodies of a compound nature; appears from glaſs made 
of aſhes, where the ſtrong-taſted alkaline falt, joining with the earth, 
becomes inſipid, and with it conſtitutes a body, which, tho? alfo dry, 
fix d, and indiſſoluble in water, is yet manifeſtly a mix'd body; and" 
made ſo by the fire it ſelf. Helmont tells us of a way to tranſmute 
oil of cinnamon, Cc. wholly into a volatile ſalt, by a bare mixture 
of its own alkaline ſalt; from whence, if it be true, as I have reaſon 
to believe, I may argue, that ſince a ſubſtance, that is as well faline 
and volatile as the ſalts of harts-horn, blood, &c. which paſs for ele- 
mentary, is producible by the fire; and ſince this volatile falt is really” 
compounded of a chymical oil and a fixed ſalt; the one made volatile 
by % other, and both aſſociated by the fre; it may well be ſuſpect- 
ed, that other ſubſtances ariſing from the ſeparation of bodies by the - 
fire, may be new forts of mixtures, and conſiſt of ingredients of dif- 
ferent natures. Thus, particularly, I have, ſometimes, ſuſpected, that © 
ſince the volatile ſalts of blood, harts-horn, &c. are fugitive, and of an 
exceeding ſtrong: ſmell; either the chymiſts erroneoully aſcribe- all © 
odours to ſulphurs, or that ſuch ſalts conſiſt of ſome oily parts well 
incorporated with the ſaline ones. And the like conjecture I have, al- 
ſo, made as to ſpirit of vinegar; which, tho* the chymiſts think one 


of the principles of that. body; and tho” being an acid ſpirit, it ſeems 
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to be much leſs of kin, than volatile ſalts, to ſulphurs; yet not to 
mention its piercing ſmell, which I know not with what congruity 


the chymiſts will deduce from ſalt; I wonder they have not taken 


notice of what their own Tyrocinium chymicum teaches, concerning the 
diſtillation of Saccharum Saturni; out of which, Beguinus aſſures us, that 
he diſtill'd, beſides a very fine ſpirit, no leſs than two oils; the one 


blood-red and ponderous; but the other ſwimming upon the top of 
the ſpirit, and of a yellow colour. And tho' I remember not, that 
I have had two diſtin oils from ſugar of lead; yet that it will, tho 


diſtilłd without addition, yield ſome oil, I find by experience. 
know the chymiſts will be apt to pretend, that theſe oils are but the 
volatiliz'd ſulphur of lead, and will, perhaps, argue it from what Beguiny 
relates, that when the diſtillation is ended, you find a Caput mortuum 
extremely black, and good for nothing; as if the body, or at leaft, 
the chief part of the metal it ſelf, were, by the diftillation, carried 
over the helm. But as Saccharum Saturni, is a kind of -magiſtery, made 
only by calcining lead per ſe, diſſolving it in diftil'd vinegar, and 
cryſtallyzing the ſolution; I found, upon examination, the Caput mor- 
tum, lighted by Beguinus, to be ſo undeſerving the character he 
gives it, that I venture to ſay, this oil either formerly concurr'd to 
conſtitute the ſpirit of vinegar, ſo that what paſſes for a chymical 
principle, may yet be further reſoluble into diftin& ſubſtances ; or that 
tome parts of the ſpirit, together with others of the lead, may con- 


ſtitute a chymical oil, which, therefore, tho' it paſs for homogeneous, 


may be a compound body; or at leaſt, that by the action of the 
ditilld vinegar, and the calx of lead, one upon the other, part of the 
liquor may be tranſmuted from an acid ſpirit into an oil. 
Chymiſts muſt, alſo, confeſs, that in the ſpirit of wine perfectly 
dephlegm'd, or other fermented -liquors, that which they call the 
ſulphur of the concrete, loſes by fermentation, that property of oil, 


(which the chymiſts likewiſe take to be the true ſulphur of the mix. 
ture, ) of being immiſcible with water. And if we credit Helmont, a 
pound of the pureſt ſpirit of wine, may barely, by the help of ſalt of 
- tartar, be reſolv'd or tranſmuted into ſcarce half an ounce of falt, and 


as. much elementary water, as amounts to the remaining part of the 


weight. And it may be doubted, whether that fix'd and alkaline 
ſalt, which is ſo unanimouſly agreed on to be the ſaline principle of 


incinerated bodies, be not, as tis alkaline, a production of the fire. For, 
tho” the taſt of tartar ſeems to argue, that it contains a falt before 
it be burned; yet that {alt being very acid, has a quite different taſt 


from the lixiviate ſalt of calcined tartar. And tho? it be falſly ob- 


jetted againſt the chymiſts, that they obtain all the ſalts they make, 
by Bo the body they work on into aſhes, with violent fires; yet 
this volatile ſalt greatly differs from the fix'd alkaline ſalt I ſpeak 
of, which ſeems not producible by any known way without incinera- 


tion. Tis not unknown to chymiſts, that quick-ſilver may be preci- 


pated, 
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pated, without addition, into a dry powder, that remains ſo in water. Chymiſtry. 
And ſome eminent men among them teach, that merely by the fire, . 
quick-ſilver may, in convenient veſſels, be reduced into a thin liquor, 
like water, and miſcible with it. So that by the bare action of the 
fire, tis poſſible, that the parts of a mix'd body, ſhould be ſo dil- 
pos'd, after new and different manners, that it may be ſometimes of 
one conſiſtence, and ſometimes of another; and in one ſtate be 
diſpos d to mix with water, and in another not. I could alſo ſhew, 
that bodies, from which, a-part, chymiſts cannot obtain any thing com- 
buſtible, may, by being atfociated together, and by the help of the 
fire, afford an inflammable ſubſtance ; and that, on the other fide, 
'tis poſſible for a body to be inflammahle, tho? it would very much 
puzzle an ordinary chymiſt, to ſeparate an inflammable ingredient: 
from it: wherefore, ſince the principles of chymiſts, may receive 
their denomination from qualities, which it often exceeds not the 
power of art, nor always that of the fire, to produce; and fince ſuch 
qualities may be found in bodies that differ ſo much in other quali- 
ties from one another, that they need not be allow'd to agree in that 
pure and ſimple nature, which principles ought to have; it may juſtly 
be ſuſpected, that many productions of the fire, ſhew'd us by chy- 
miſts, as the principles of the concrete that afforded them, may be 
but a new kind of mix'd bodies. And tho' Paracelſus, and ſome of his 
followers, have ventur'd to teach, that not only the bodies here below, 
but the elements themſelves, and all the other parts of the univerſe; 
are compos'd of ſalt, ſulphur, and mercury; yet the learned Sennertus, 
and all the more wary, chymiſts, have rejected that conceit; and do, 
many..of them, confeſs, that the tria prima are each made up of the four 
elements; whilſt others of them make earth and water, concur with 
Alt, ſulphur and mercury, to the conſtitution of mix'd bodies. So 
that one ſort of theſe chymiſts, notwithſtanding the ſpecious titles 
they give to the productions of the fire, do in effect grant what 1 
contend for. And of the other ſort, I demand, to what kind of bodies 
the phlegm and earth, to be met with in chymical reſolutions, are to 
be referr'd? For either they muſt ſay, with Paracel/zzs, tho' againſt 
their own conceſſions, as well as againſt experience, that theſe are 
alſo compos'd. of the tria prima, whereof they cannot ſeparate” any 
one from either; or elſe they muſt confeſs, that two of the vaſteſt 
bodies here below, earth and water, are neither of them compos'd of 
| the tria prima; and that conſequently thoſe. three are not the univer- 
fal and adequate ingredients of all ſublunary, nor even of all mixd 
bodies. The chief of theſe chymiſts, 1 know, repreſent, that tho“ 
the diſtin ſubſtances, into which they divide mix'd bodies by the 
| fire, are not pure and homogeneous; yet fince the four elements, in- 
| to which the Ariſtotelians reſolve the like bodies by the ſame agent, 
are not ſimple neither; tis as allowable for the chymifts, to call the 


one principles, as for the Periparetics to call the other elements; ſince 
. et 
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in both caſes, the name is grounded only upon the predominancy of 
them. This argument indeed is of weight againſt the Ariftorelians, 
but affects not me, who look upon no body as a true principle or 
element, that is not perfectly homogeneous but further reſoluble into 
any number of diſtin& ſubſtances, how ſmall ſoever. And as for the 
chymiſts calling a body ſalt, ſulphur, or mercury, upon pretence, 
that .the principle of the ſame is predominant 1n 1t; this 1s an ac- 
knowledgment, that theſe productions of the fire are yet compounded 
bodies; tho' whilſt this is granted, it is affirm'd, that the reputed 
falt, ſulphur, or mercury, principally conſiſts of one body, that de- 
ſerves the name of a principle. But how do chymiſts make it appear, 
that there are any ſuch primitive and ſimple bodies as thoſe we are 
ſpeaking of, ſince tis confeſs'd, that theſe are not ſuch? And if they 
pretend to prove this aſſertion by reaſon, what becomes of their con- 
fident boaſts, that they can convince our eyes, by manifeſtly ſhewing, 
in aay mix'd body, thoſe ſimple ſubſtances they pretend them to be 

.compos'd of ? | 
It may, indeed, be plauſibly repreſented in favour of the chymiſts, 
that, as tis evident much the greater part of any thing they call ſalt, 
ſulphur, or mercury, is really ſuch; it would be my rigid to deny 
thoſe ſubſtances the names aſcribed them, only becauſe of ſome flight 
mixture of a different body. But ſince tis to experience that they 
appeal, we muſt not take it for granted, that the diftil'd oil, for 
inſtance, of a plant, is chiefly compos'd of the pure principle call'd 
ſulphur, till they have given us an ocular proof, that there is in that 
ſort of plant ſuch an homogeneous ſulphur. For, as for the ſpecious 
argument which is drawn from the reſemblance betwixt the productions 
of the fire, and the reſpective Ariſtotelian elements, or chymical prin- 
ciples, by whoſe names they are called; the queſtion 1s not, whe- 
ther there be obtained from mixed bodies, certain ſubſtances, that 
agree in outward appearance, or in ſome qualities, with quick-ſilver, 
brimſtone, &c. but, whether all bodies, confeſs'd to be perfectly 
mixed, were compoſed of, and are reſoluble into a determinate num- 
ber of primary, unmix'd bodies. It will not preſently follow, that 
becauſe a production of the fire has ſome affinity with the greater 
maſſes of matter here below, therefore they are of the fame nature, 
and deſerve the ſame name; for the chymiſts are not content, that 
flame ſhould be look'd upon as a parcel of the element of fire, tho 
it be hot, dry, and active; becauſe it wants ſome other qualities be- 
longing to the nature of elementary fire. Nor will they ſuffer the 
Peripatetics to call aſhes, or quick- lime, earth, notwithſtanding the 
great likeneſs between them; becauſe they are not taſtleſs, as elemen- 
tary earth ought to be : but if it be demanded, what it is that all 
the chymical analyſes of bodies do prove, if they prove not that 
they conſiſt of the three principles, into which the fire reſolves 
them? I anſwer, that ſome mixed bodies, included in cloſe veſſels, 
. are 
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are reſolvable into ſeveral ſubſtances, different in ſome qualities, but 
-principally in conſiſtence; ſo that out of moſt of them may be ob- 
tained a fixed ſubſtance; partly ſaline, and partly inſipid; an unctuous 
liquor, and another fluid, or more, that, without being unctuous, have 
a manifeſt taſt. Now, if the chymiſts will _ to call the dry and 
ſapid ſubſtance, ſalt; the unftuous liquor, ſulphur; and the other, 
mercury; I ſhall not quarrel with them for it. But if they will tell 
me, that ſalt, ſulphur, and mercury, are fimple and primary ſub- 
ſtances, whereof each mixed body was actually compounded, and 
which were really in it antecedent to the operation of the fire ; th 
muſt give me leave to doubt, whether their experiments prove 
this. And if they will alſo tell me, the ſubſtances their analyſes afford 
them, are pure and ſimilar, as principles ought to be; they muſt give 
me leave to credit my own ſenſes, and their own confeſſions, before 
their bare aſſertions. But as an element, or principle, ought to be per- 
fectly ſimilar and homogeneous; there is no juſt cauſe why I ſhould 
rather give a body propoſed, the name of any particular element or 
principle, becanſe it has a reſemblance to it in ſome obvious quality; 
rather than deny it that name, upon account of ſeveral other qualities 
wherein it is unlike. 

The chymiſts will not allow to the Ariſtotelians that the falt in aſhes 
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That the chy- 


ought to be called earth; tho? the ſaline and terreſtrial parts correſpond mice! princt- 
in weight, in dryneſs, in fixedneſs, and fuſibility; only becauſe the 7% «re 4 


one is ſapid and diſſoluble in water, and the other not: beſides, we 


milar in their 


native, ſhews 


ſee that ſapidneſs and volatility denominate the chvmiſts mercury or i ſalts. 


ſpirit; and yet how many bodies may agree in thoſe qualities, and 
ſill have very different natures, and numerous, diſagreeing qualities? 
For, not only ſpirit of nitre, Aqua forts, ſpirit of ſalt, oil of vitriol, 
ſpirit of alum, ſpirit of vinegar, and all ſaline liquors, diſtilled from 
animal bodies; but all the acetous ſpirits of woods, freed from their 
vinegar, and many others, muſt belong to the chymiſts mercury ; tho? 
it appear not why ſome of them ſhould rather be comprehended 
under one denomination, than the chymiſts ſulphur or oil; for their 
diſtilled oils are alſo fluid, volatile, and ſapid, as well as their mer- 
Nor is it neceſſary that their ſulphur ſhould be unftuous, or 
diſſoluble in water; fince they generally refer ſpirit of wine to ſul- 
Phurs; tho” that ſpirit be not unctuous, and will readily mix with 
water. So that bare inflammability muſt conſtitute the eſſence of the 
chymiſts ſulphur ; as the contrary, joined with any taſt, entitles a 
diſtill'd liquor to be their mercury. Now, ſince ſpirit of nitre, and 
ſpirit of hartſhorn, will boil together, hiſs, and throw up one another 
into the air; which the chymiſts make ſigns of great antipathies in the 
nature of bodies; ſince I have obtained two ſorts of oil from the ſame 
parcel of human blood, that would not mix with one another; and 
ſince I have met with ſeveral examples of the contrariety of bodies, 
which, according to the chymiſts, muſt be huddled up together under 
Vo I. III. 88 | one 
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iſtry. one denomination; I leave it to be conſider d, whether ſuch a multi- 
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tude” of ſubſtances, as may agree in theſe ſlight qualities, and yet 
diſagree in others more conſiderable, deſerve to be call'd by the name 
of a principle; rather than to have fuch appellations, as may diſtin- 
guiſh them in name, from the bodies they no way reſemble in nature. 
And hence alſo, by the way, *tis not unreaſonable to diſtruſt the 
chymiſts method of arguing ; when, being unable to ſhew, that a 


liquor is, for example, puny ſaline, they prove, that, at leaſt, ſalt 


is the predominant principle therein; becauſe the propoſed ſub. 
ſtance is ſtrongly taſted, and all taſt proceeds from alt ; whereas 
thoſe ſpirits, ſuch as that of tartar, of hartſhorn, and the like, 
which are reckoned to be the mercuries of the bodies that afford 
them, have manifeſtly a ſtrong and piercing taſt; as has the ſpirit 
of box, even after the acid liquor that concurr'd to compole it, hath 
been ſeparated from it. And, indeed, if taſt belong not to the 
ſpicit, or mercurial principle of vegetables, and animals, I ſcarce know 
how it will be diſtinguiſh'd from their phlegm ; fince by the ablence 
of inflammability, it muſt be diftinguiſh'd from their ſulphur. And 
here again, we have another example of the inaccuracy of the chy- 
mical doctrine; ſince not only the ſpirits of vegetables and animals, 
but their oils, are very ſtrongly taſted. Nay, a skilful and inquiſi- 
tive perſon, who made it his buſineſs, by elaborate operations, to 
depurate chymical oils, and reduce them to an elementary ſimplicity, 
informs me, that he never was able to make them taſtleſs ; whence 
I might infer, that the proof which chymiſts confidently give us, of 
a body's being ſaline, is ſo far from demonſtrating the predominancy, 
that it does not clearly ſhew ſo much as the preſence of the ſaline 
principle in it. Again; volatile falt of hartſhorn, of amber, of blood, 
Sc. are very ſtrongly ſcented ; notwithftanding that moſt. chymiſts 
deduce odours from ſulphur; and from them argue, the predominancy 
of that principle in the odorous body. Theſe things being thus 
remis'd, we may the better obſerve, how diſſimilar each of thoſe 
bodies are, which the chymiſts call the ſalts, the in or the 
mercuries of the bodies which yield them; as if they had all a 
natural ſimplicity, and identity of nature; whereas ſalts, for inſtance, 


if they were all elementary, would differ as little as the drops of 


pure and fimple water. *Tis known, that both chymiſts and phyſi- 
cians aſcribe to the fix'd ſalts of calcined bodies, the virtues of their 
concretes ; and, conſequently, very different operations. So we find 
the alkali of wormwood, much commended in diftempers of the 
ſtomach; that of eye-bright, in a weak ſight; and that of guaiacum, 
in the venereal difeaſe. And tho” I have long thought, that theſe 
alkaline falts are, for the moſt part, very nearly allied to each other; 
and retain very little of the properties of the concretes, whence they 
were- ſeparated; yet I have obſerved at the glaſs-houle, that ſome- 
times the metal proves of a very different colour, and a 1 — 
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different texture; which the moſt skilful workmen, impute to the Chymiſr 


aſhes of ſome certain kind of wood; as having obſerved the baſer 
fort of glaſs to be frequently produc'd, when they hid employed 
ſuch aſhes; which, therefore, they ſcruple to make ule of, if they 
know it. I remember, alſo, that an induſtrious man of my acquain- 
tance, having bought a vaſt quantity of tobacco-ſtalks, to make a 
fix'd falt with, I went to ſee, whether that plant, which ſo much 
abounds in volatile ſalt, would afford a peculiar kind of alkali; 
and found, that in the lixivium thereof, it was not neceſſary to eva- 
porate all the liquor as uſual ; but the fixed falt ſhot into figured 
7 almoſt as nitre, or fal-armoniac, and other uncalcin'd ſalts 
uſually do. And fixed ſal: of urine, brought by depuration to be 
very white, I have perceived it taſt not unlike to that of common ſalt, 
and very different from the general cauſtic, lixiviate taſts of other 
falts, made by incineration. However, I am ftill inclined to think, 
that moſt chymiſts, and many phyſicians, inconſiderately, and with» 
out warrant from experience, aſcribe the virtues of the concretes, 
expoſed to calcination, to the ſalts thereby obtained. And, therefore, 
to ſhew the diſparity of ſalts, I ſhall obſerve the apparent difference 
betwixt the vegetable fixed ſalts, and the animal, volatile ones; as, 
for example, betwixt ſalt of tartar, and ſalt of hartſhorn; whereof 
the former is ſo fixed, that it will endure a violent fire, and ſtand 
in fuſion, like a metal; whilft the other will fly away in a gentle 
heat, as eaſily as ſpirit of wine. And even among the volatile ſalts, 
there is a conſiderable difference; as appears by the diſtin& properties 
of ſalt of amber, for inſtance, ſalt of urine, ſalt of man's skull, &c. 
And this diverſity of volatile ſalts, is ſometimes diſcernible, even to 
the eye, in their figure. For the ſalt of hartſhorn will adhere to the 
receiver, in the form almoſt of a parallelopipid ; and of the volatile 
falt of human blood, I have ſeen many grains of a rhomboidal 
figure; tho' I dare not undertake, that the figures of thoſe, or other 
faline cryſtals, will be always the ſame, whatever degree of fire is employ- 
ed to, force them up; or how haſtily ſoever they have been made to 
convene in the liquor; in the lower part of which I have uſually obſerv'd 
them, after a while, to ſhoot. And tho', as I lately ſaid, I ſeldom 
found any difference, as to medical virtues, in the fixed falts 
of ſeveral vegetables, they having generally agreed, in being 
diaphoretic and deobſtruent; yet Helmont informs us, that there is 
this, difference betwixt the faline ſpirit of urine, and that of human 
blood, that the former will not cure the epilepſy, as the latter will. 
Of the efficacy alſo, of the ſalt of common amber, againſt the ſame 
diſeaſe in children, I have ſeen inſtances. And when I conſider, 
that. to obtain theſe volatile ſalts, there is not requiſite ſuch a 
deſtructive violence of the fire, as to produce thoſe ſalts made by 
incineration 3 I ary the more ready to conclude, that they may differ 
from one another, and, conſequently, recede from an elementary ſimpli- 


* 88 2 city. 


. 
— - 


i ” 
1 - 
316 


In ſulphurs. 
or chy mical. 
oils. 


The Sceptical Chymiſt. 


Chymiſtry. city. And I have found ſuch various chymical diſtinctions of ſalts, 


that I cannot but ſay, the chymiſts give themſelves a ſtrange liberty, 
to call concretes by that name; which, according to their own rules, 
are to be look d upon as very compounded bodies; ſo that among 
thoſe very ſalts which ſeem elementary, becauſe produced upon the 
analyſis of the bodies that yield them, there is not only a viſible 
diſparity, but a manifeſt contrariety ; as is evident in the. ebullition 
and hiſſing that enſue, when the acid ſpirit of vitriol, for inſtance, 
is poured upon pot-aſhes, or falt of tartar. And not only the ſame 
8 may have two ſalts of a contrary nature, as happens in the 
ſpirit and alkali of nitre; but from it there may, without addition, 
be obtained three different, vifible ſales. For in urine there is a vola- 
tile and cryſtalline ſalt, a fixed falt, and à kind of ſal- armoniac, or 
ſuch a ſalt as will ſublime in the form of a ſalt; and therefore is not 
fixed, tho” far from being ſo fugitive as the volatile ſalt, from which 
it ſeemed alſo otherwiſe to differ. I have, indeed, ſuſpected, that this 
may be a proper ſal-armoniac, compounded of the volatile falt of 
urine, and the fixed one of the ſame liquor. And for an ocular 
proof of the difference betwixt the fixed and volatile ſalt of wood; 
1: deviſed the following experiment. I- took a ftrong ſolution of 
common Venetian ſublimate, made in fair water, and a clear lixivium 
of wood aſhes; then, on one part of the former ſolution, dropping 
a: little of the latter, the liquors preſently: turned of an orange colour; 
but to another part of the clear ſolution of ſublimate, putting ſome 
of the volatile ſalt of wood; the liquor immediately turned white, 
almoſt like- milk; and, after a chile, let fall a white ſediment, as 
the other did a yellow one. | | 
This diſparity is, alſo, very remarkable in the ſeparated ſulphurs, 
or chymical oils of- things. For they contain ſo much of the ſcent, 
taſt, and virtues of the bodies whence- they were drawn, that they. 
ſeem to be but the material frame of their concretes. Thus the oils. 
of cinnamon, cloves, &. appear to be but the united aromatic parts 
of thoſe bodies. And *tis a known thing, that oil of cinnamon, and 


oil of cloves, with that of. ſeveral woods, will fink to the bottom of 


water; whilft thoſe of nutmegs, and ſeveral other vegetables, ſwim 

n it. Oil of roſes ſwims at the top of water, in the form of a 
kite butter; which I remember not to have obſerved in any other 
ail, drawn in an-alembic; yet there is a way by which I have ſeen it 
ſurprizingly brought over, in the form of other aromatic oils. In ail” of 
aniſeeds, which I drew. both. with and without fermentation, I ob- 
ſerved the whole body of the oil, in a cool place, to thicken into 


the conſiſtence and appearance of white butter; which, with the leaſt” 


heat, reſumed its former liquidity,. ln the oil of olive, drawn. over 
ine a- retort,.. I have, likewiſe; more than once ſeen; a ſpontaneous 
coagulation in the receiver; and —— it has a ſtrangely pe- 
netrating ſcent, as if it would perforaten the naſe cha: — it. 
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The like pungent odour 1 alſo obſery'd in the diſtilfd liquor of com- C 


mon ſope, which, forced over from minium, has afforded an oil moſt 
admirably piercing. And he muſt be. a great ſtranger, both to the 
writings and preparations of chymiſts, who ſees not in the oils, they 
diſtil from vegetables and animals, a conſiderable and obvious diffe- 
rence. Nay, from the ſame animal or vegetable, there may often. be 
extracted oils of natures greatly different. | 

took a pound of aniſeeds, groſly bruiſed, and caus'd them to be 
put into a very large” glaſs retort, almoſt fil”d with fair water; aud 
placing this retort in a ſand furnace, a very gentle heat was admi- 
niſtred, during the firſt day, and a great part of the ſecond, till the 
water coming over, had brought with it moſt of the volatile and 
aromatic oil of the ſeeds ;. then, increaſing the fire, and changing the 
receiver, I obtain'd, beſides an empyreumatical ſpirit, a quantity of 
aduſt oil, whereof a little floated upon the. ſpirit; but the reſt was 
more heavy, and not eaſily ſeparable from it. Aud tho' theſe- oils- 
were very dark, and ſmell'd ſo ſtrongly of the fire, that their odour 
did not betray. from what vegetable they had been forc'd; the other 
aromatic oil was enrich'd with the genuine ſmell and taſt of the concrete, 
and ſpontaneouſly coagulated into a white butter. There is another ſort - 
of bodies, which, tho' not obtain'd by diſtillation, many chymiſts call 
ſulphur ; being, for the moſt part, high colour'd, as diſſolv'd ſulphurs 
uſually. are: but eſpecially, becauſe. they are generally abſtracted and 
ſeparated” ftom-the reſt of the maſs by ſpirit of wine; which liquor, 
thoſe men fuppoſing to be ſulphureous, they conclude; that what it 
works upon and abſtracts, muſt be a ſulphur alſo. And upon this 


account, they preſume that they can ſeparate the ſulphur even of mi- 


nerals and metals; from which, tis known, they cannot, by fire alone, 
obtain it. But if theſe ſequeſtred ſubſtances, were indeed the ſulphurs- 
of the bodies whence they are drawn, there would as well be a great. 
diſparity betwixt chymical ſulphurs, obtain'd by ſpirit of wine, as I. 
have already ſhewn there is betwixt thoſe, obtain'd by diſtillation... 
in the form of oils; for 'tis plain, that in tinctures, drawn from ve- 
getables, if the ſuperfluous: fpirit of wine be diſtilbd off, it leaves at 


the bottom the thicker ſubſtance, which chymiſts call the extract of 


the vegetable. And that theſe extracts are endow'd with very diffe- 
rent qualities, according to the nature of the particular bodies that: 
afforded them, is freely confeſs'd both by phyſicians and chymiſts. 
And here too, we may take notice, that the chymiſts, in this caſe, , 
as in many others, allow themſelves to abuſe words; for not again 
to argue from the different properties of tinctures, that they- are not 
exactly pure and elementary ſulphurs; they. would eaſity appear not 
to be ſo much as ſulphurs; altho' we ſhould allow- chymacal oils to 
deſerve that name. For, however in ſome mineral tinctures, the natural 
ſtredneſs of the body extracted, does not always ſuffen it, to be, with 
eaſe; further reſoluble into different fubſtànees; yet in very 3 
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Chymiſtry. tracts, drawn from vegetables, it may very eaſily be manifeſted, that 
3 he ſpirit of wine has not ſequeſtred the ſulphureous ingredient from 


the ſaline and mercurial ones; but diſſolv'd the finer parts of the 
concrete, and united it ſelf with them into a kind of magiſtery; 
which therefore muſt contain ingredients, or parts of ſeveral ſorts; 
for we ſee, that the ſtones which are rich in vitriol, being often 
drench'd with rain water, yield thereto a fine tranſparent ſubſtance, 
coagulable into vitriol; and yet, tho? this vitriol be readily diſſoluble 
in water, it is not a true elementary ſalt, but a body reſoluble into 
very different parts, whereof one is yet of a metalline, and conſe. 
quently not of an elementary nature. We may conſider alſo, that 
common ſulphur is readily diſſoluble in oil of turpentine, tho” it 
abounds as well in falt as in true ſulphur; witneſs the great quantity 
of ſaline liquor it affords, when ſet to flame away under a glaſs bell. 
Nay, I have with the ſame oil of turpentine alone, eaſily diſfoly'd 
crude antimony, finely powder'd, into a blood red balſam, wherewith, 
perhaps, conſiderable things may be perform'd in ſurgery. And 'tis 
not unlikely, that ſpirit of wine, which, by its pungent taſt, and ſome 
other qualities, eſpecially its being reducible, according to Helmort, 
into alkali and water, ſeems to be as well of a ſaline, as of a ſulphu- 
reous nature, may well be ſuppos'd capable of diſſolving ſubſtances 
that are not meerly elementary ſulphurs, tho' perhaps they abound 
with parts of kin thereto. For I find that ſpirit of wine will diſſolve 
Gum. Lacca, benjamin, and the reſinous parts of jalap, and even of 
. whence we may well ſuſpect, that it may from ſpices, 

erbs, and other leſs compact vegetables, extract not perfect ſulphurs, 
but mix'd bodies. And to put this paſt diſpute, | there is many a 
vulgar extract drawn with ſpirit of wine, which committed to diſtil- 
lation, will afford ſuch different ſubſtances, as loudly proclaim it to 
have been a very compounded body. Hence we may juſtly ſuſpett, 
that even in mineral tinctures, it will not always follow, that becauſe 
a red ſubſtance may be drawn from a concrete, by ſpirit of wine, 
that ſubſtance is its true and elementary ſulphur. And tho' ſome of 
theſe extracts may, perhaps, be inflammable, yet beſides that others are 
not; and beſides that their being reduced to ſuch minuteneſs of 
parts, may much facilitate their taking fire; we ſee that common ſu!- 
phur, common oil, gum lac, with many unctuous and reſinous bodies, 
will flame, tho' they be of a very compounded nature: nay, travellers, 
ef unſuſpected credit, aſſure us, as a known thing, that in ſome nor- 
thern countries, where fir-trees and pines abound, the poorer ſort of 
inhabitants uſe long ſpliaters, of thoſe reſinous woods, to burn, inſtead 
of candles. And as for the redneſs to be met with in ſuch ſolutions, 
I could eaſily ſhew, that tis not neceſſary it ſhould: proceed from the 
ſulphur of the concrete, diſſolv'd by the ſpirit of wine; by declarirg 


how much chymiſts delude themſelves and others, thro' ignorance of 


thofe other cauſes, whereby ſpirit of wine, and other meuſtrua, may 
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acquire a red or ſome high colour. But to return to our chymical CH,,. 
oils; ſuppoſing they were exactly pure, I hope they would only be, LLEWYeS 


as the beſt ſpirit of wine is, the more inflammable and deflagrable. 
And therefore, ſince an oil may be, by the fire alone, immediately: 
turn'd into flame, I demand how this can be a primogeneal and in- 
corruptible body; as chymiſts would have their principles; ſince it is fur- 
ther reſoluble into flame? Which whether or no it be a portion of the 
element of fire, as an Ariſtotelian would conclude, is certainly ſome- 
thing of a very different nature from a chymical oil; ſince it burns, 
and ſhines, and mounts ſwiftly upwards; which are not the proper- 
ties of a chymical oil, whilſt it continues in its natural ſtate, If it 
be objected, that the diflipated parts of this flaming oil, may be col- 
lefted again into oil or ſulphur, I ask, what chymiſt has ever done 
it? And without examining wherher it may not hence be as well 
concluded, that ſulphur is but compacted fire, as that fire is but dif- 
fus'd ſulphur; I leave it to be conſidered, whether it may not hence 
be argued, that neither fire, nor ſulphur, are primitive, undeftruttable- 
bodies; and obſerve, that, at leaſt, it hence appears, that a portion of 
matter may, without being compounded with new ingredients; by 
having the texture and motion of its ſmall parts changed, be eaſily, 
by the means of fire, endow'd with new qualities, more ditterent from 
what it had before, than are thoſe which ſuffice to diſcriminate. the- 
chymiſts principles from one another, 


We are next to conſider, whether in the analyſis of mix'd bodies, pmercuricr;, 
that which chymiſts call the mercurial part of them, be uncompound- or ſþirics- 


ed or no. But tho' chymiſts unanimouſly affirm, that their reſoluti- 
ons. diſcover a principle, which they call mercury; yet I find them 
to give ſuch different and enigmatical deſcriptions of it, that I know- 
not what to make of them. Paracelſus, and many of his followers, 
call that mercury, which aſcends upon the burning of wood ; as the- 
Peripatetics take the ſame ſmoke for air; and ſo ſeem to define mercury 
by volatility. But ſince, in this example, both volatile ſalt and ſul- 
phur make part of the ſmoke, which does, indeed, conſiſt both of phleg-- 
matic and terreſtrial corpuſcles, this notion is not to be admitted. 
And I find that the more ſober chymiſts themſelves. diſavow it. Vet 
to let us ſee how little clearneſs we are to expett in the chymiſts, Beg- 
uinus, even in his Tyrocinium chymicum, written for the inſtruction of 
novices, defines mercury thus. Mercury,” ſays he, “ is that acid, per- 
© meable, penetrable, etherial, and moſt pure ſpirit; from whence: 
© proceeds all nutriment, ſenſe, motion, ſtrength, heat, aud prolonga-- 
© tion of juvenile years.“ Which words are not ſo much a-detiuitiou of 
It, as an encomium; and yet Quercetan, in his deſcription of the ſame 
Principle, adds to thefe, ſeveral other epithets. But both of them» 
ſpeak inconſiſtently with the-chy mical principles. For, if mercury be: 
an acid liquor, either the hermetical philoſophy muſt err in aicribing;, 
all taſts to ſalt; or elle mercury muſt. not be a principle, but com- 
| pounded: 
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Chmiſtry. pounded of a ſaline ingredient, and ſomewhat elſe. Libavius, tho' he 
N finds great fault with the obſcurity of what the chymiſts write, 


concerning their mercurial 3 yet gives us ſuch a negative de. 
ſcription of it, as Sennertus, how tavourable ſoever to the tria prima, is 
-not. ſatisfied with. And this Sennertus himſelf, tho' the learnedſt cham. 
pion for the hypoſtatical principles, frequently -complains of the un- 
latisfaforineſs of what the chymiſts teach concerning their mercury, 
ſubſtitutes, inſtead of the deſcription of Libavius, another, which ma- 
ny readers know not what to make of. 

But ſince the mercurial principle, that ariſes from diſtillation, is 
unanimouſly aſſerted to be diltindt from the ſalt and ſulphur of the 
ſame concrete; perhaps that may be called the mercury of a body, 
which, tho' it aſcend in diſtillation, as the phlegm and ſulphur, is nei. 
ther inſipid, like the former, nor inflammable like the latter; and 
therefore may be term'd ſpirit; which is now very much made uſe 
of, even by the chymiſts of our times; tho' they have not diſtinctly 
told us what may properly be call'd the ſpirit ot a-mix'd body. 

However, what the vulgar chymiſts mean by the mercury of animals 
and vegetables, IO with their own principles, will not be fo 
eaſie to find; for they aſcribe taſts only to the ſaline principle, and 
«conſequently wou'd be much put to it, to ſhew what liquor it is, in 
the reſolution of bodies, that not being infpid, is neither inflammable, 
as oil or ſulphur, nor has any taſt. And if we ſhou'd take ſpirit in 
the ſenſe of the word recew'd among modern chymiſts and phy ficians, 
For any diſtill'd liquor, that is neither phlegm nor oil; the appellation 
wou'd yet appear ambiguous, For, plainly, that which firſt aſcends in 
the diſtillation of wine, and fermented liquors, is generally, as well by 
chymiſts as others, reputed a ſpirit : and yet, pure ſpirit of wine be- 
ing wholly inflammable, ought, according to them, to be reckon'd 
«the ſulphureous, not the mercurial principle. And among the other 
Iiquors, that paſs under the name of ſpirits, there are ſeveral which 
ſeem to belong to the family of ſalts; ſuch are the ſpirits of nitre, 
vitriol, ſea-ſalt, ec. And even the ſpirit of hartshorn, being, as I have 
try'd, in great part, if not totally, reducible into ſalt and phlegm, 
may be ſuſpected to be but a volatile ſalt, diſguized by the phlegm 
-mix'd with it, in the form of a liquor, But if this be a ſpirit, 
it manifeſtly differs very much from that of vinegar ; the taſt of the 
one being acid, and the other ſalt; and the mixture of them, in caſe 
they be very pure, ſometimes occaſioning a ſtrong efferveſcence. And 
even among ſuch liquors as ſeem to have a better title than thoſe hi- 
therto mentioned, to the name of ſpirits, there appears a ſenſible diver- 
ſity : thus ſpirit of oak, for inſtance, differs from that of tartar ; and this 
from that of box, or guaiacum. And, in ſhort, even theſe ſpirits, as 
well as other diſtill'd liquors, manifeſt a great diſparity betwixt them- 
ſelves, either in their attions on our ſenſes, or in their other opera- 
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And beſides this diſparity, to be met with among thoſe liquors, which Chymiſtry. 
the moderns call ſpirits, and take for ſimilar bodies; what I formerly wy — 


ſaid, concerning the ſpirit of box-wood, may ſhew, that ſome of thoſe 
liquor-, not only have qualities very different from others; but may be 
further reſoly'd into ſubſtances different from each other. 

And ſince many modern chymiſts, and other naturaliſts, take the 
mercurial ſpirit of bodies for the ſame principle, under different names; 
I muſt obſerve, that there is a great difference, conſpicuous, betwixt all the 
vegetable and animal ſpirits I have mention'd, and the pureſt ruauing 
mercury, ſeparated from metals; which, by ſome chymiſts, that ſeem 
more philoſophers than the reſt, for diſtiaftioa ſake, call Mercurius 
corporum. Now this metalline liquor being one of thoſe three princi- 

les, of which mineral bodies are affirm'd to be compos'd, and to be 
reſoluble into; the many notorious differences betwixt them and the 
mercuries, as they call them, of vegetables and animals, will allow me 
to infer, either that minerals, and the two other ſorts of mix'd bo- 
dies, conſiſt not of the ſame elements; or that thoſe principles, where- 
into minerals are immediately reſoly'd, which chymiſts, with great 
oſtentation, ſhew us, as the true principles of them, are but ſecondary 
principles, or mix'd bodies of a peculiar fort, which muſt be them- 
ſelves reduced to a very different form, to be of the ſame kind with 
vegetable and animal liquors. ; 

But this is not all; for tho' I formerly ſhew'd how little credit is 
to be given to the common chymical proceſſes of extrattiag the mer- 
curies of metals; I will now add, that ſuppoſing the more judicious 
arriſts truly affirm, they have actually drawn true and running mer- 
cury from ſeveral metals; it may be doubted whether ſuch mercuries 
do not as well differ from common quick-ſilver, and from one another, 
as from the mercuries of vegetables and animals. Claveus ſpeaking of 
ſome experiments, whereby metalline mercuries may be fix'd into the 
nobler metals, * adds, that he means the mercuries drawn from me- 
tals; becauſe common quick-ſilver, by reaſon of its exceſſive coldneſs 
and moiſture, is unfit for that particular kind of operation, wherein, 
tho? a few lines before he preſcribes, in general, the mercuries of me- 
talline bodies, yet he chiefly commends that drawn, by art, from fil- 
ver. And he, alſo, tells us, he himſelf try'd, that, by bare codt ion, 
the quick-filver of tin, or pewter, may, by an efficient cauſe, be turn- 
ed 1ato pure gold f. And the experienc'd Alexander van Suchten ſays, 

Vor. III. Tt that 


According to M. Homberg, a perfect + Gold, according to M. Homberg, differs 
metal is nothing but very pure mercury, | from ſilver in nothing but in having the glo- 
whoſe ſmall particles are every way pier - bules of the mercury, whereof it conſiſts, 
ced and filled with his ſulphureous prin- | penetrated through and through; and being 
ciple, or the matter of light, which links | more fully ſaturated with the ſulphus 
and binds the whole maſs together, See | reous principle, or the rays of light, 
French Memoirs, A. 1705. p. 122. which more plentifully lodge themſelves 
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that by a way he intimates, may be made a mercury. of copper, not 
of the ſilver colour of other mercuzies, but. green. And an eminent 
perſon lately aſſured me, that he had more than once ſeen the mer- 
cury of lead fix'd. into perfect gold. And asking him, whether any 
other mercury wou'd not have been. ſo chang'd by the ſame opera- 
tions, he aſſured me it wou'd not. 

The ſulphur of antimony, which. is. vehemently emetic, and the 
ſtrongly ſcented anodyne ſulphur of vitriol, incline: me to think, that 
not only mineral ſulphurs differ from vegetable ones, but alſo from 
one another; retaining much of the nature of their concretes. And 
Paracelſus, in ſome part of his works, declares, that different bodies af. 
ford different ſulphurs, falts, and mercuries. 

Tis alſo obſervable, that thoſe bodies which chymiſts call phlegm 
and earth, are far- from being of an elementary ſimplicity. Thus we 
ſee, the phlegm of vitriol, for inſtance, is a very effectual remedy 
againſt burns; and I know a very famous and experienc'd phyſician, 
whoſe unſuſpected ſecret it is for diſcuſſing hard and obſtinate tu- 
mors. The phlegm of vinegar, tho' drawn exceeding leiſurely in a 
digeſting. furnace, I have purpoſely. made tryal of; and, ſometimes, 
found it able to extract a ſaccharine ſweetneſs out of lead; and, as 
I remember, by long digeſtion, I diffolved corals in it. The phlegm 
of the ſugar of. lead is ſaid to have very peculiar. properties: many 
eminent chymiſts teach that it will diſſolve pearls, which being pre- 
cipitated by the ſpirit of the ſame concrete, are thereby, they jay, 
render'd volatile: and this has been confirm'd to me by the ol ſervation 
of a perſon of great veracity. The phlegm of wine, and indeed of 
ſeveral other. liquors that are indiſcriminately caſt away. as phlegm, 
have qualities that make them differ, both from meer water, and 
from each other and tho? the chymiſts call the Cut mortuum : of 
what they have diftilVd, terra damnata; it may be queſtion'd, whether 
or no thoſe earths are, all of them, perfectly alike; and it is ſcarce to 
be doubted but that there are ſome of them which remain yet unre- 
duced to no elementary nature. The aſhes of wood, deprived of all 
the ſalt, and. bone-aſhes, or calcin'd harts-horn, which refiners chuſe. 
to make teſts of, as freeſt from ſalt, ſeem unlike ; and he who ſhall 
compare either of theſe inſipid aſhes to lime, and to the calx of talc, 
will, perhaps, ſee cauſe to think them of a different nature. And 
it is. evident in colcothar, that the exacteſt calcination, follow'd. 
by an exquiſite dulcification, does not alway reduce the remaining bo- 
dy. into elementary. earth; for after the ſalt or vitriol is drawn out, 
the remainder appears to-be a mix'd body, rich in medical virtues ; 


in its pores,thanin the pores of ſilver ; and actually produced gold by introducing a 
from hence he ſuppoſes gold receives its | large quantity of fire, or the rays of light, 
2 colour, and exceſs of — 7 into ſilver. See French Memuirs, 4. 1709. 

proceeding upon this ſuppoſition, he p. 139=143« * 
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as experience has inform'd me: and Angelus Sala affirms it to be Chymiſtry. 
partly reducible into malleable copper, which to me ſeems very pro- 


— — 


bable; for having put ſome dulcified colcothar into Agua fortzs, I found 
the liquor, according to my expeQation, preſently colour'd as highly, 
as if it had been an ordinary ſolution of copper. 


— — — 


SECT. V. 


Think 1 have ſufficiently prov'd, that thoſe diſtinft ſubſtances, babe the 
which chymiſts obtain from mix'd bodies, by their vulgar diſtilla- fas Fierce 

tion, are not pure and ſimple enough, to delerve the name of prin- „Aer ner being 
ciples, or elements. But I know, there are ſome modern chymiſts, homogeneous & 
who pretend they can, by further and more skilful purifications, ſo 
reduce the ſeparated ingredients of mix'd bodies to an elementary 
ſimplicity ; that the oils, for inſtance, extracted from all mix'd bodies, 
ſhall as perfectly reſemble one another as the drops of water. 

Now this ſeems to allow what I have been contending for; ſince 
by pretending to make ſo great a change, in the reputed principles 
that diſtillation commonly affords, *tis plainly preſuppos'd, . that be- 
fore ſuch artificial depurations are made, the ſubſtances to be render'd 
more ſimple, were not ſimple enough before, to be reckon'd elemen- 
tary; and therefore, if ſome artiſts can perform this, I need not be 
aſhamed to have queſtion'd the vulgar opinion, as to the tria prima. 
But as to the thing it ſelf, I ſhall not peremptorily deny either its 

ſibility, or refule my aſſent to any juſt inference, that may be 
rawn from ſuch performances. But becauſe ſuch promiſes are much 
more eaſily made, than perform'd, by chymiſts ; I muſt with-hold my 
aſſent to their aſſertions, till their experiments exact it. Beſides, I have 
not yet found, tho theſe artiſts pretend to bring the ſeveral ſub- 
ſtances, into which the fire has divided the concrete, to an exquilite 
ſimplicity, that they pretend alſo, by the fire, to divide all concretes, 
minerals, and others, into the ſame number of diſtin& ſubſtances. In the 
mean time, I muſt think it improbable, that they can either truly 
ſeparate as many different bodies, from gold, for inſtance, or oſteocolla, 
as we can do from wine or vitriol ; or, that the mercury of gold, or 
lead, would be perfectly of the ſame nature with that of hartſhorn 
and that the ſulphur of antimony would be but numerically different 
from the diftill'd butter or oil of roſes. | 

But ſuppoſe we ſhould take earth and water into the number of 
the principles of mix'd bodies, and changing the ambiguous name of 
mercury, for that more intelligible one of ſpirit, ſhould, conſequently, 
make the principles of compound bodies to be five ; wou'd it not be 
too ſevere to rejett ſo plauſible an opinion, only becauſe the five ſub- 
b 2 3 ſtances, 
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Chymiſtry. ſtances, into which the fire divides mix'd bodies, are not exactly purè 
aud homogeneous? | 


Of this opinion I ſhall only ſay in general, that tho' I think it, in 
ſome reſpects, more defenſible than that of the vulgar chymiſts; yet 
it may eaſily appear, that many of the objections, produced againſt 
the. vulgar doctrine of chymiſts, might, without much alteration, be 
employ d againſt this alſo. For this doctrine, as well as the other, 
takes it for granted, that the fire is the true and adequate analyzer 
of bodies; and that all the diſtin& ſubſtances, obtainable from a mix'd 
body by the fire, were ſo pre-exiſtent in it, that they were but ex. 
tricated from each other by the analyſis. This hypotheſis too, aſcribes 
to the productions of the fire an elementary ſimplicity, which I have 
ſhewn not to belong to them; and beſides, is liable to ſome of the 
other difficulties, wherewith that of the tria prima is incumber'd. But 
farther, this number of elements ought, at leaſt, to have been reſtrained 
to the generality of animal and vegetable bodies; ſince not only 
among theſe, there are ſome, for ought has hitherto appear'd, that 
conſiſt either of fewer ſimilar ſubſtances, or more than five. But in the 
mineral kingdom, there is ſcarce one concrete, that has been ſhewn 
to be adequately diviſible into five ſuch principles, or elements, nei. 
ther more nor leſs, as this opinion would have every mix'd body to 


whente the conſiſt of. And this very thing may ſerve to leſſen our wonder, that 
motion of five juſt ſo many bodies as five, ſhould be found upon the reſolution of 
chymical prin- concretes. For fince the fire cannot, as we find, make any ſuch ana- 


ciples? 


lyfis of metals, and other mineral bodies, whoſe texture is more ſtrong 
and permanent; it remains, that the five ſubſtances, under conſidera- 
tion, be obtain'd from ſuch vegetable and animal bodies, as are capa- 
ble of being diſtilld. And as to ſuch bodies, "tis natural enough, that 
whether we ſuppoſe there are or are not preciſely five elements; there 
ſhould ordinarily occur five diſtin ſorts of ſeparated parts. For if 
the parts do not remain all fix'd, as in gold, calcin'd talc, &c. nor 
all aſcend, as in the ſublimation of brimſtone, camphire, &c. but after 
their diſſipation, aſſociate themſelves into new arrangements of mat- 
ter; it is very likely, that they will, by the fire, be divided into fix'd 
and volatile; with regard to that degree of heat by which they are 
diftild ; and thoſe volatile parts will, for the moſt part, aſcend either 
in a dry form, which chymiſts, if they be taſtleſs, call flowers, and 
if ſapid, volatile ſalt; or in a liquid form. And this liquor muſt be 
either inflammable, and ſo paſs for oil, or not inflammable, and yet 
ſubtil and pungent, which may be call'd ſpirit ; or elſe ſtrengthleſs or 
inſipid, and ſo term'd phlegm or water. And as for the fix'd part, 
or Caput mortuum, it will moſt commonly conſiſt of corpuſcles, partly 
ſoluble in water, or ſapid, which makes up its fix'd ſalt ; and partly 
inſoluble and inſipid, which, therefore, ſeem to challenge the name of 
earth, But tho', upon this ſuppoſition, we might eaſily have fore- 
told, that the different ſubſtances, obtain'd from a perfectly 4 
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ter; yet it will not preleutly follow, that theſe five diſtinct ſubſtances 
were {ſimple and primogeneal bodies, ſo pre- exiſtent in the concrete, 
that the fire does but take them alunder, Beſides, it does not appear, 
that all mix'd bodies, nay, nor perhaps all vegetables, are reivluble 
by fire, into juſt ſuch different parts of matter, Nor will the expe- 
riments formerly alledg'd, permit us to look upon thele ſeparated 
jubſtances, as elementary or uncompounded. It is not a ſufficient 
argument, of their deſerving the names which chymiſts give them, 
that they have an analogy in point of conſiſtence, volatility, fixed- 
nels, or ſome other obvious quality, to the ſuppoled principles 
whoſe names they bear. For, as we ſaid above, notwithſtanding. this 
reſemblance in ſome one quality, there may be tuch a dilparity in 
others, as ſhould rather give them different appellations, than the 
reſemblance entitle them to the ſame. And indeed, it ſeems but a 
groſs way of judging of the nature of bodies, to conclude, without 
ſcruple, that thole muſt be of the ſame nature, that agree in. ſome 
general quality, as fluidity, dryneſs, volatility, and the like; ſince 
each of thoſe qualities, or itates of matter, may comprehend a great 
variety of bodies, otherwiſe of a very different nature; as we ſee 
in the calxes of gold, of vitriol, and of Venetian talc, compared with 
common aſhes; which yet are very dry, and fix'd by the vehemence 
of the fire, as well as they. The ſame allo appears from what J 
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ND 


formerly obſery'd as to the ſpirit of box-wood; which, tho' a vola- 


tile, ſapid, and not inflammable liquor, as well as the ſpirits of harts- 


horn, of blood, and other things, may yet be ſub-divided into two 


generality of other chymical ſpirits. 

'Tis farther urg'd, in behalf of five chymical principles, that ſo 
many appear abſolutely neceſſary to compound mixed bodies, and to 
give them a due confiſtence, and competent duration. For ſalt, ſay 
the patrons of this opinion, is the baſis of ſolidity and permanency, 
in compound bodies; without which the other four elements might, 
indeed, be variouſly and looſely blended together, but would remain 
incompact; but that ſalt might be diſſolv'd into minute parts, and 
convey'd to . the other ſubſtances to be compatted by it, and with 


; liquors, different from each other, and one of them, at leaſt, from the 


Whether frue 
be neceſſary in 


the compoſitions 4 
of bodies? 


it, there is a neceſſity of water, And that the mixture may not be 


too hard and brittle, a ſulphureous, or oily principle, muſt intervene, 
to make the maſs more tenacious: to this a mercurial ſpirit muſt be 
ſuper-added; which, by its activity, may, for a while, permeate, 
and, as it were, leaven the whole maſs; and thereby promote the 


more exquiſite mixture, and incorporation of the ingredients. To 


all theſe, a portion of earth muſt be join d; which, by its drynels 


and poroſity, may ſoak up part of that water, wherein the ſalt was 
diſſolv'd; and eminently concur, with the other ingredients, to give 


the whole body the requiſite couſiſtence. This opinion I ſhall not 
| now 
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1e now throughly examine; only obſerve, that ſuch a way of arguin 
See. may be fpociouſly accommodated to different Ky Sorhitles. For b find. 
that Beguinus, and other aſſertors of the tria prima, pretend to make 
out by it, the neceſſity of their ſalt, ſulphur, and mercury, to con- 
ſtitute mixed bodies; without requiring any addition of water and 
earth. 
And, indeed, neither ſort of chymiſts ſeem to have duly conſi- 
der'd, how great a variety there is in the textures and conſiſtences 
of compound bodies; and how little the conſiſtence and duration of 
many of them ſeem to agree with their notions. And, not to men- 
tion thoſe almoſt incorruptible ſubſtances obtainable by fire, which J 
have prov'd to be ſomewhat compounded ; and which the chymiſts 
will readily grant not to be perfectly mixed bodies; I have ſhewn 
by experiments, that out of common water only, mixed bodies of 
very different conſiſtences, and reſoluble by fire, into as many prin- 
ciples as other bodies, acknowledged to be perfectly mixed, may be 
produced, And therefore nature, by a convenient diſpoſition of the 
minute parts of a portion of matter, may contrive bodies durable 
enough, and of any conſiſtence, without being obliged to make uſe 
of all, much leſs of any determinate quantity of each of the five ele- 
ments, or of the three principles, in their compoſition. And I have 
worider'd chymiſts ſhould not conſider, that there is ſcarce any body 
in nature {6 permanent and indifſoluble as glaſs; which yet them- 
felves teach us may be made of bare aſhes, brought to fuſion by 
the meer violence of the fire. So that, ſince aſhes are granted to 
conſiſt but of pure ſalt, and ſimple earth, ſequeſtred from all the 
other principles, or elements; they muſt acknowledge, that even 
art it ſelf can, of two elements only, or of one principle, and one 
element, compound a body more durable than almoſt any in the 
world. How, then, will they prove, that nature cannot compound mixed 
bodies, and even durable ones, with fewer than all the five elements, 
or material principles? 

Since, then, it may juſtly be doubted, whether the fire be the genuine 
and univerſal reſolver of mixed bodies; ſince we may doubt, whether 
all the diſtinct ſubſtances, obtainable from a mixed body by the fire, were 
pre- exiſtent therein, under thoſe forms wherein they are ſeparated from 
it; ſince, tho* we grant the ſubſtances, ſeparable from mixed bodies 
by the fire, to have been their component ingredients, yet the num- 
ber of ſuch ſubſtances does not appear the ſame in all mixed bodies; 
firce, laſtly, thoſe very ſubſtances thus ſeparated, are not generally pure 
and elementary, but new kinds of mixed bodies; we muſt be allowed 
to ſay, that the vulgar experiments and arguments, alledged by chy- 
miſts, to prove that their three hypoſtatical principles, adequately 
compoſe all mixed bodies, will not induce a wary perſoa to acquieſce 
in their doctrine. — 
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And hence we learn what to judge of thoſe chymiſts, who, be- Chymiſtry. 
cauſe they have found ſeveral compound bodies may be reſolved into. 
or rather be brought to afford two or three different ſubſtances, more _ The inper- 
than the ſoot and aſhes, into which the naked fire commonly divides * — 7 oay 
them, cry up. their own ſect for the invention of a new philoſophy ; ne of fee 
ſome ſtyling themſelves philoſophers: by the fire; and the major principles. 

art not only aſcribing, but, as far. as in them lies, engrofling to thote 
of their ſect the title of philoſophers. 

But, alas! how narrow is this philoſophy, that reaches but to 
ſome of thoſe com pound bodies, which we find upon the. ſurface, or 
cruſt of our terreſtrial globe; which is it ſelf but a point, in com- 
pariſon of the vaſt extended. univerſe, of whole other and. greater 
parts, the doctrine of the tria prima gives us no account? For: what 
does it teach us either of the nature of the ſun, or of that of the 
fixed ſtars? What does knowing that ſalt, ſulphur, and mercury, 
are the principles of mixed bodies, inform us of the nature of that 
vaſt fluid, and etherial ſubſtance, which ſeems to make up the inter- 
ſtellar part of the world? , 

We might, however, forgive this hypotheſis, if, tho? it reaches but 
to a very ſmall part of the world, it gave us a ſatisfactory account 
of thoſe things, whereto tis ſaid to extend. But I find not that it 
gives any other than a very imperfect information, even about mixed. 
bodies themſelves. For how will the knowledge of the tria prima, 
diſcover. the reaſon, why the load - ſtone draws a needle, and diſpoſes 
it to reſpect the poles, and yet ſeldom to point preciſely to them ?- 

How will this hypotheſis teach us, the manner wherein a chick is 
formed in the egg; or how the ſeminal principles of mint, pompions, 
and other vegetables, that I formerly mentioned, can faſhion water 
into various plants, each endowed with its peculiar and determinate: 
ſhape, and with ſeveral ſpecific and diſcriminating, qualities? Does this 
hypotheſis ſhew us, how much ſalt, how much ſulphur, and how 
much mercury, muſt be taken in, to make a chick, or a pompion ? 
And, if we know this, what principle is it that manages theſe ingre- 
dients, and contrives ſuch liquors, for inſtance, as the white and. 
yolk. of an egg, into ſuch a variety of textures, as is requiſite to 
form the bones, veins, arteries, tendons, nerves, feathers, blood, & c. 
of a chick; and not only to faſhion each limb, but to connect them 
altogether, after a manner ſuitable to the perfection of the animal ? 
For to fay, that ſome more fine and ſubtile part of the hypoſtatical 
principles, is the director in this whole affair, and the architect of all 
this elaborate ſtruckure; is to give occaſion to demand again, what 
proportion, and way of uniting of the tria prima, attorded this archi- 
tectonic ſpirit ;- and what agent made ſo skilful and happy a mixture? 
could eaſily proſecute the imperfections of the vulgar chymical philo-- 
ſophy; and ſhew, that by attempting, from their three principles, to ex- 
plain even ſuch obvious and familiar phenomena, as fluidity, and N * 
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ymiſtry, the colours and figures of flones, minerals, and other compound 

bodies, the nutrition of either plants, or animals, the gravity of 
gold, or quick-filver, compared with wine, or ſpirit of wine, c. 
from any proportion of the three fimple ingredients, chymiſts will 
be much more likely to diſcredit themſelves and their hypotheſis, 


than to fatisfie an intelligent enquirer. 
This objection, 'tis true, may be made to the four Peripatetic ele- 
ments alſo; and, indeed, almoſt to any other hypotheſis, that pretends, 
by a determinate number of material ingredients, to ſolve the pheno. 
mena of nature. But for the uſe of the rria prima, I know their 
reat champion Sennertus, a ſſigns this noble advantage thereto; that 
From them, as the neareſt and moſt proper principles, may be demon- 
ſtrated the properties of mixed bodies; which cannot be immediately 
deduced from the elements. And this, ſays he, is chiefly apparent, 
when we enquire into the properties and faculties of medicines, 
And, indeed, if the chymiſts had been ſo modeſt, or ſo diſcreet, 
as to propoſe their opinion of the tria prima, barely as a notion uſeful, 
among others, to increaſe human knowledge, they had deſerved more 
thanks, and leſs oppoſition; but ſince the thing they pretend to is 
not ſo much to contribute a notion towards the improvement of phi- 
loſophy, as to make this notion paſs for a new ſyſtem, that will clear 
and remove all difficulties; tis proper they ſhould be made ſenſible 
of their miſtake, and be advis'd to take in more fruitful and compre. 
henſive principles, if they mean to account for the phenomena of 
.nature. | 
'But when I acknowledge the labours of the chymiſts uſeful to natu- 
ral philoſophy, 1 do it upon account of their experiments, not their 
ſpeculations; for it ſeems to me, that their writings, like their fur- 
naces, afford ſmoke, as well as light; and darken ſome ſubjects, as 
they illuſtrate others. And tho? 'tis difficult for a man to be an 
accompliſh'd naturaliſt, who is a firanger to chymiſtry ; yet I look 
upon the common operations and practices of chymiſts, as on the 
Jetters of the alphabet, without the knowledge whereof tis very hard 
to become a philoſopher; tho' that knowledge is, by no means, ſuffi- 
cient to make one. | 


with the ad. But to conſider the doctrine of the tria prima a little more particu- 
vantages there- larly; I ſhall readily acknowledge it has done the common-wealth 
of, confiderd. of learning ſome ſervice, by helping to deſtroy that exceſſive eſteem, 


or veneration, wherewith the doctrine of the four elements was gene- 
rally entertained; tho' what has been alledg'd concerning the uleful- 
neſs of theſe principles, labours under conſiderable difficulties. 

And, firſt, the very way of arguing, uſed by the more learned 
and ſober champions of the chymical cauſe, to prove the chymical 
principles in mixed bodies, appears far from convincing. Sennertus 
tells us, that the moſt learned philoſophers thus prove the moſt im- 
portant points in philoſophy. © Wherever,” ſays he,” the ſame pro- 
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« perties and qualities are found, they muſt neceſſarily exiſt by ſome C 
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« common principle; thus things are heavy by reaſon of the earth ; L5_WoOw 


« and hot, by reaſon of the fire they contain; but colours, odours, 
« taſts, inflammability, &c. are found in minerals, metals, gems, 
« ſtones, plants, and animals, where they conſequently reſide by ſome 
« common principle: but the elements are not this principle, for 
te they have no power to produce them; we muſt, therefore, enquire 
« for other principles from whence they proceed.” 

But this argument is built upon a precarious ſuppoſition, that ſeems 
to me neither demonſtrable, nor true; for how does it appear, that 
where the ſame quality is to be met with in bodies, it muſt belong 
to them upon the account of ſome one body whereof they all par- 
take? For, to begin with that very example he alledges, how 
can he prove, that the gravity of all bodies proceeds from participa- 
ting of the element of earth ; ſince we ſee, that not only common 
water, but the moſt pure diſtilYd rain water, is heavy; and quick- 
ſilver much Heavier than earth it ſelf? And I the rather uſe this 
example of quick-ſilver, becauſe I ſee not how the aſſertors of the 
elements, will give any better account of it, than the chymiſts. For 
if we demand, how 1t comes to be fluid; they will aniwer, that it 
greatly participates of the nature of water. And, indeed, according 
to them, water may be the predominant element in it; ſince we 
ſee that ſeveral bodies, which by diſtillation afford liquors more, in 
weight, than their Caput mortuum, have not, however, liquor 
enough to be fluid. Yet if it be demanded, how quick-ſilver comes 
to be ſo heavy; tis reply'd, by reaſon of the earth that abounds 
in it, But fince, according to them, it muſt conſiſt of air, and partly 
of fire, which they affirm to be light elements; how comes it to 
be ſo much heavier than earth of the ſame bulk; tho”, to fill the 
cavities, it be made into a maſs with water, which, it ſelf, they 
allow, to be a heavy element? But we ſee, that chymical oils and 
fixed falts, tho” never. ſo exquiſitely purified, and freed from terreſtrial 
parts, remain ponderous. And experience has informed me, that a 
pound of the heavieſt woods, as guaiacum, that will fink in water, 
vill yield, when burnt to aſhes, a much leſs weight of them than 
lighter vegetables; as alſo, that the black charcoal of it will not 
ſink, as did the wood, but ſwim : which argues, that the different 
gravity of bodies proceeds chiefly from their 2 texture; as 
is manifeſt iu gold, the cloſeſt and moſt compact of bodies; which is 
many times heavier than we can poſſibly make any parcel of earth 
of the ſame bulk. I will not examine what may be argued from the 
gravity of the celeſtial bodies, from the motion of the ſpots in the ſun, 
and from the apparent equality of the ſuppos'd ſeas in the moon; 
nor conſider how little thoſe phenomena would agree with what 
Sennertus preſumes concerning iti: but to invalidate his ſuppoſition, I de- 
mand, upon what chymical principle fluidity depends? And yet fluidity 
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Chmiſtry. is, perhaps, two or three excepted, the moſt diffuſed quality of the 
univerſe; and. far more general. than almoſt any. of thoſe to be met 


with in the chymical principles, or Ariſtorelian elements; ſince not 
only the air, but that vaſt expanſe we call heaven; and perhaps too 
the ſun, and fixed ſtars, are fluid bodies. I demand alſo, from which 
of the chymical principles motion proceeds; which yet is a property 
af matter much more general than can be deduced from any of the 
three chymical principles? I might ask the like queſtion concerning 
light; which is not only to be found in the kindled ſulphur of 
mixed bodies, but in living glow-worms, ec. and in the vaſt bodies 
of the ſun and ftars. I would. alſo gladly know, in which of the 
three principles, the quality we call ſound reſides, as in its proper 
ſubject; ſince either oil falling upon oil, or ſpirit upon ſpirit, or ſalt 
upon ſalt, in a great quantity, and from a confiderable height, will 
create it; and to make the objection reach the Ariſtotelians, water 
upon water, and earth upon earth. And here let us compare, a little, 
the fuppoſition we are examining, with ſome other of their tenets. 
They teach, in effe&t, that more than one quality may belong to, 
and be deduced from one principle: for they aſcribe to ſalt taſts, and 
the power of coagulation; to ſulphur, odours and inflammability; 
and. ſome of them aſcribe, to mercury colours; as all of them do the 
property of vaniſhing in fume. On the other fide, it is evident, that 
volatility. belongs, in common, to all the three prineiples, and to water 
too. For "tis manifeſt, that chymieal oils are volatile; that alſo 
feveral ſalts, obtained by the analyſis of many concretes, are very 
volatile, is, plain from their aſcending in diſtillation. How eaſily 
water aſcends in vapours, every body has obſerved ; and as for what 
they call the mercurial principle, this is ſo apt to be raiſed in the 
form of ſteam, that Paracelſus and others define it by that property 
hence it feems, that chymiſts have been very inaccurate. in their 
doctrine of qualities, and their reſpective principles; ſince they derive. 
ſeveral qualities from the ſame principle, and aſcribe the fame qua- 
lity to-almoſt. all their principles, and other bodies befides, And 
hence, alſo, we may learn to judge of the plea, which that fierce 
champion of the Ariftorelians againſt the chymiſts, A. Guntherus Zilli- 
chi makes, where he pretends to prove, againſt . Brewinus, that not 
only the four elements immediately concur to conftitute every mix'd 
body, and are both preſent in it, and obtainable from it, upon its 
diſſolution ; but that each of the tria' prima, maniteſtly conſiſts of all 
the four: for, ſays he,“ tis true, in burning green wood we ſee 
* water in the ſweat; air in the ſmoke ; fire in the flame; and earth in 
the aſhes; but if Beguims will collect the aqueous moiſture, reſtrain the 
© oil, and extract the ſalt; I undertake to ſhew him all the four 
c elements in each of them, after his own method: thus, for example, 
«expoſe the water to the fire, and *twilt exhale in vapour; that is, 
«the air; whilſt fire is perceptible in the heat, and earth in the a 
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I might eaſily ſhew how ſuperficially this author talks cf dividing Cymiſtrx 
the flame of green wood into his four elements, when he makes that 


vapour to be air, which caught in glaſſes, and condens'd preſently, 
diſcovers it ſelf to have been but an aggregate of innumerable very 
minute drops of liquor; and when he wou'd prove the phlegm to be 
compos'd of fire, by that heat which is adventitious to the liquor, 
and ceaſes upon the abſence of what produced it. But I rather ob- 
ſerve, that, taking it for granted fluidity muſt proceed from the ele- 
ment of water, he makes a chymical oil conſiſt of that elementary 
liquor; and yet in the very next words proves, that it conſiſts alſo of 
fire, by its inflammability; not remembring that exquiſitely pure ſpi- 
rit of wine is both more fluid than water, and yet will wholly flame 
away, without leaving ſuch matter behind it as he ſuppoſes to be 
earth. So that the ſame liquor may, according to his doctrine, be 
concluded, by its great fluidity, to be almoſt all water; and by its burning 
intirely away, to be all diſguized fire. And, by the like method, out 
author would ſhew the fixed ſalt of wood to be compounded of the 
four elements; becauſe being turned, by the violence of the fire, into 
ſteams, it ſhews it ſelf to be of kin to air; tho' I doubt whether he 
ever ſaw a true fixed ſalt, brought by the fire alone, to aſcend in the 
form of exhalations; but if he did, and had caught- thoſe exhalati- 
ons in convenient veſſels, he wou'd have found them, as well as the 
ſteams of common ſalt, &c. of a ſaline, and not of an aerial nature. 
And tho” he takes it, alſo, for granted, that the fuſibility of ſalt 
muſt be deduced from water; it is, indeed, ſo much the effect of heat, 
variouſly agitating the minute parts of a body, without regard to water, 
that gold will be brought to fuſe by a ſtrong fire; which ſure, is 
more likely to drive away, than increaſe, its aqueous ingredient, if it 
had any: and on the other fide, for want of a ſufficient agitation 
of its minute parts, ice is ſolid. Thus he preſumes alſo, that the pun- 
gent quality of bodies muſt proceed from a fiery ingredient ; tho' the 
light and inflammable parts, which are moſt likely to belong to the 
element of fire, muſt probably be driven away before the violence of 
the fire has reduced the body to aſhes: and oil of vitriol, which 
quenches fire, burns the tongue and fleſh of thoſe who unwarily 
taſt or apply it. But farther, it is precarious to prove the preſence 
of fire in fix'd ſalts from their cauſtic power, unleſs it were firſt 
ſhewn, that all the qualities aſcrib'd to ſalts, muſt be deduced 
from thoſe of the elements; which is no eafy task. And not to 
mention, that our author- makes a body as homogeneous, as any he 
can produce for elementary, belong both to water and fire, tho it 
be neither fluid, nor inſipid, like water nor light, and volatile like 
fire; he ſeems to omit, in this analyſis, the element of earth; only 
intimates, that the ſalt may paſs for it; tho* a few lines before, he 
takes aſhes for earth. But ſince there is a manifeſt difference betwixt 
the ſaline and inſipid parts of aſhes; I ſee not how ſubſtances, that 
Uu 2 di 
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iſtry. diſagree in ſuch conſiderable qualities, can be both calPd portions of 
an element, whoſe nature requires it to be homogeneous : the ſaline 


part of aſhes is very ſtrongly taſted, and eaſily ſoluble in water, 
whilſt the other part of the ſame is infipid, and indiſſoluble in that 
liquor: not to add, that the one ſubſtance is opake, and the other 
fomewhat diaphanous; nor that they differ in ſeveral other particu- 
lars; ſo that both theſe ſubſtances cannot well be elementary earth. 
And as to what is ſometimes objected, that the ſaline taſt of aſhes is 
only an effect of the fire; we before ſhew'd, that tho” inſipid earth 
may, perhaps, by additions, be turn'd into falt; yet *tis not likely, 
that it ſhould be ſo by the fire alone. In refining gold and filver, 
the moſt violent fire we can employ, gives them not the leaſt reliſh 
of ſaltneſs. And refiners, we have ſaid, uſe bone-aſhes for teſts and 
cupels, which ought to be deſtitute of ſalt, leſt the violence of the 
fire ſhould bring them to vitrification. And indeed, having purpolely 
taſted a cupel, made of only bone-aſhes and fair water, which [ 
had caus'd to be expos'd to a very violent fire, blown with a large 
pair of double bellows, I could not perceive, that the force of the 
fire had imparted to it the leaſt ſaltneſs, or ſo much as made it 
leſs infipid. | 
But Aber, when our author, tho' a learned man, and one 
who pretends skill enough in chymiftry to reform the whole art, 
comes to give us an ocular demonſtration, as he calls it, of the imme- 
diate N of the four elements in the reſolution of green wood; 
he is oblig'd to ſay things inconſiſtent with one another: for, he makes 
the ſweat, as he terms it, of green wood, to be water; the ſmoke, 
air; the ſhining matter, fire; and the aſhes, earth; tho* prefently 
after, he will, in each of theſe, nay, in one diſtin part of the 
aſhes, ' ſhew the four elements. So that either the former analyſis, 
muſt be inſufficient to prove that number of elements; fince the burnt 
concrete is not thereby reduced into elementary bodies, but into ſuch 
as are yet each of them compounded of the four elements; or elle 
theſe qualities, from which he endeavours to deduce the preſence of 
all the elements in the fix'd ſalt, and each of the other ſeparated 
ſubſtances, will be but a precarious proof; for the extracted alkali of 
wood, being, for ought appears, as ſimilar a body as any the Peripaterics 
can ſhew us; if its different qualities muſt argue the preſence of diſtinct 
elements, it will ſcarce be poſſible for them, by any way of employing 
the fire upon a body, to ſhew that any ſubſtance is the portion of a 
true element. This ſhews, that the Peripatetics, as well as the chymifts, 
take ſome things for granted, which they ought to prove. And when 
Sennertus infers, that becauſe the qualities he mentions, as colours, 
odours, and the like, belong not to the elements, they therefore 
muſt to the chymical principles; he takes that for granted, which 
will not eafily be prov'd. Thus much may ſuffice, to ſhew the 
weakneſs of ſuppoſing that almoſt every quality muſt have ſome natrve 
recep- 
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receptacle, wherein, as in its proper ſubject of inheſion, it peculiarly. Chymiſftry- 
ad 


reſides; and on whole account that quality belongs to the other bo- 
dies, wherein it is to be met with. And this fundamental hypothe- 
ſis being deſtroyed, whatloever is built upon it muſt fall, 

I further conſider, that chymiſts are far from being able to explain, 
by any of the tria prima, thoſe qualities of matter which they pre- 
tend to belong primarily to it, and in mix'd bodies to deduce from 
it. Tis true indeed, ſuch qualities are not explicable by the four ele- 
ments; but it will not therefore follow, that they are ſo by the three 
hermetical principles. | 

[ allow then, that the chymifts do juftly accuſe the doctrine of the 
four elements of inſufficiency : but I am miſtaken if our hermetical 
philoſophers themfelves, need not, as well as the Peripatetics, have re- 
courſe to more fruitful and comprehenſive principles than the tria prima, 
to make out the properties of the bodies they converſe with. Thus 
the vulgar chymiſts aſcribe colours, for inſtance, to mercury; Para- 
celſus, to falt ; and Sennertus, to ſulphur. And Snnertus, I fear, wou'd 
have been exceedingly puzzled to ſolve, by the tria prima, half that 
catalogue of problems, which he challenges the vulgar Peripatetics to 
explain by the four elements. And ſuppoſing it true, that ſalt or 
ſulphur were the principle to which this or that quality may be pe- 
culiarly referr'd; yet this is not enough, in any tolerable meaſure, 
to ſatisfie an inquiſitive fearcher after truth. For what is it to know, 
that ſuch a quality reſides in ſuch a principle or element, whilſt 1 
remain altogether ignorant of the cauſe of that quality, and the man- 
ner of its production and operation? How little do I know, more 
than any ordinary man, of gravity, if I know no more than that the 
heavineſs of mixed bodies proceeds from' that. of the earth they are- 
compos'd of; and know not why the earth is heavy? And how little 
does the chymiſt inſtruct the philoſopher in the nature of purgation, 
if he only tells him, that the purgative virtue of medicines reſides 
in their ſalt? Tho” to this it may be objected, that the purging parts 
of many vegetables, extracted by infuſion, are mix'd with oil, and 
ſpirit, and earth; and that quick-ſilver precipitated, either with gold. 
or without it, into a powder, is ſtrongly cathartic, notwithſtanding. 
the chymiſts have not proved, that either gold or mercury contain: 
any ſalt at all, much leſs any that is purgative. But even upon their 
own ſuppoſition, what is it to know that the ſalt of rhubard, for 
inſtance, purges, if that does not purge as falt; for ſcarce any ele- 
mentary ſalt is, in a ſmall quantity, cathartic; and if we know not 
how purgation in general is effected in a human body? In a word, 
as *tis one thing to know a man's lodging, and another to be acquain- 
ted with him; ſo it may be one thing to know a ſubject, wherein a 
Cry reſides, and another to have a right notion of the quality it 
elf. Now the reaſon of this deficiency ſeems to be the ſame which. 

renders the Ariſtotelian, and ſeveral other theories, inſufficient to _ 
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Chmmiftry, plain the origin of qualities. For I am apt to think, men will ne. 
2 * be able 7 l for the phenomena rf nature, while they en- 
dieeavour to deduce them only from the preſence and proportion of 
particular material ingredients; and conſider them in a ſtate of ref; : 
-moſt of the properties of matter ſeem to depend upon the motion aud 
Contrivance of the {mall parts of bodies. "Tis by motion, that one 
part of matter acts upon another; and 'tis, for the moſt part, the tex. 
ture of the body, upon which the moving parts ſtrike, that modifies 
the motion or impreſſion, and concurs with it, to produce thoſe ef. 
fects which come under the conſideration of the naturaliſt. 
It will ſtill be urged, that this is an uſeful diſcovery ; for, ſince in the 
alt of one concrete, in the ſulphur of another, and in the mercury 
of another, the medicinal virtue of it reſides; that principle be- 
ing ſeparated from the reft, the deſired faculty may be obtained, 
But ſuch dotrine ſeems uſeful to apothecaries, rather than philoſo- 
ꝓhers; to make things operate being ſufficient to the former; whilſt 
the cauſe is the thing look'd after by the latter. Beſides, it will not 
_ preſently follow, that becauſe the purgative, or other virtue of the 
ple, may be eaſily extracted by water, or the ſpirit of wine, that 
it reſides in the ſalt or ſulphur of the concrete; ſince unleſs the body 
hath before been reſolv'd by the fire, or ſome other powerful agent, 
it will, for the moſt part, afford in thoſe liquors, rather the finer 
compound parts of it ſelf, than ſuch as are elementary. Thus water 
will not only diſſolve pure ſalt, but cryſtals of tartar, gum arabic, 
-myrrh, and other compound bodies; and ſpirit of wine, not only the 
pure ſulphur of concretes, but likewiſe the whole ſubſtance of ſeveral 
reſinous bodies, as Benxoin. Gum. Lacea, &c. And we fee, that the ex. 
tracts, made either with water or ſpirit of wine, are not of a ſimple 
and elementary nature; but maſſes, conſiſting of the looſer cor puſcles 
and. finer parts of the concretes, whence they are drawn; ſince by 
diſtillation they may be divided into more elementary ſubſtances. _ 
Again, when there intervenes a chymical reſolution, by the fire, 
- *tis ſeldom in the more ſaline or ſulphureous principle, that the deſi- 
Ted faculty of the concrete reſides; but that titular falt, or 
. ſulphur, is yet a mix d body, tho' the ſaline or ſulphureous nature be 
predominant in it. For if the ſubſtances, thus ſeparated, were pure, 
limple, and of a perfect elementary nature, no one wou'd be endowed 
with. more ſpecifc virtues than another; and their qualities wou'd 
differ as little as thoſe of water. And, by the way, even eminent 
chymiſts have uſed too great diligence in purifying ſome of the things, 
they obtain by fire, from mix d bodies. For tho' ſuch compleatly 
purified ingredients of bodies might, perhaps, be more fatisfaftory to 
our underſtanding ; yet others are often more uſeful to our lives: the 
efficacy of ſuch chymical productions depending moſt upon what they 
retain of the bodies, whence they are ſeparated, or gain by the new 
aſſociations of the disjoined parts; whilſt, if they were merely ele- 
Bet, mentary, 
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mentary, their uſes would be comparatively very ſmall ; and the virtues Chymiſtry. 
of lalts, ſulphurs, or other ſuch tubſtances of one denomination, wude 
prove the very ſame. For by theſe aſſociations, probably, the number 

of mixed bodies is confiderably increaſed; and many of thoſe new 
productions endowed with: uſeful qualities; which they often owe, not 

to the body from which they were obtained, but barely to this new- 

texture, 

But as there are ſeveral concretes, whoſe faculties reſide in one or 
other of thoſe different ſubſtances, calPd their ſulphurs, ſalts, and 
mercuries, and confequently may be beſt obtained by a chymical 
analyſis ; ſo there. are others, wherein the nobleſt properties lodge 
not in the ſalt, ſulphur, or mercury, but depend immediately upon the 
form, or reſult from the determinate ſtructure of the whole concrete; 
and, conſequently, thoſe who attempt to extract the virtues -of. ſuch... 
bodies by the violence of the fire, act fo as to deſtroy what they would 
a | 

Helmont himſelf confeſſes, that as the fire meliorates ſome. things, 
and improves their virtues ; ſo it ſpoils others. And other chymiſts 
have declared themſelves of the ſame opinion. 

None of the ſubſtances, into which the fire divides ſalt- petre, retain 
the taſt, the cooling virtue, or ſome other of the properties of the 
concrete; whilft each of thoſe ſubſtances acquires new. qualities, not 
to be found in ſalt- petre it ſelf. The ſhining property of the tail of a. 
glow-worm, ſurvives To ſhort a time, the little animat made conſpi- - 
cuous by it, that inquiſitive men have not. ſcrupled publicly to deride 
Baptiſta Porta, and others; who deluded, perhaps, with ſome chymical 
ſurmizes, have ventured to preſcribe the diſtillation of a water, from 
the tails of glow-worms, as a ſure way to obtain a liquor ſhining in 
the dark. And to add another example, amber, whilft it remains an 
entire body, has a faculty of drawing to it ſelf feathers, ſtraws, &c. 
which I never could obſerve, either in its ſalt, its ſpirit, its oil, or in 
the body, I once made by re-uniting its divided elements. And, how-- 
eyer boldly chymiſts deduce particular properties, from a determined 
proportion of their component principles; yet *tis not always ſo much 
by virtue of the preſence, or plenty of arringredient, that the concrete 
is qualified to produce particular effects, as upon account of the par- 
ticular texture of that, and the other ingredients, aſſociated after a a 
peculiar manner into one concrete: tho, poſſibly, ſuch a proportion. of. 
that ingredient, may be more convenient than another, to conſtitute 
ſuch, a body. Thus in a clock, the hand is mov'd, the bell is ſtruck,., 
and the other actions belonging to the engine perform'd ; not becaule- 
the wheels are of braſs or iron, or part of one metal, and part of 
another, or becauſe the weights are of lead; but by virtue of the 
ſize, ſhape, and connection of the ſeveral parts; which would perform 
the ſame things, tho? the wheels were of filver, lead, or wood, and. 
the weight of ſtone; provided the: fabric, or: cuntrivance: of the. engine, 
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Chymiſtry. were the ſame; tho” braſs. and ſteel are more convenient to make 
WAY Ns clock - wheels of, than lead or wood. Lead, barely by various 


/ 


applications of the fire, will loſe its. colour, and acquire ſometimes a 
grey, ſometimes a, yellowiſh, ſometimes a red, and ſometimes an ame- 
thyſtine one; and after having paſs d thro* theſe, and, perhaps, ſeveral 
others, again recover its own colour, and be made a bright body: and 
tho” ſo flexible a metal, it may be made as brittle as glaſs; and pre- 
ſently be brought again to be flexible and malleable as before. Nay, 
the ſame lead, which thro' a microſcope appears to be one of the 
moſt opa ke bodies in the world, may be reduced to a fine tranſparent 
glaſs; whence yet it may return to an opake nature again; and all 
this without the addition of any extraneous body; but merely,as we ſaid, 
by the manner and method of expoſing it to the fire. 

Upon the whole, we may very well doubt, whether there be any 
determinate number of elements, or whether all compound bodies 
conſiſt of the ſame number of material principles. For it appears from 
the experiments brought by the common Peripatetics, or by the vulgar 
chymiſts, to demonſtrate that all mixed bodies conſiſt preciſely of the 
four elements, or the three hypoſtatical principles, are invalid and 
defective; that the other common arguments, pretended to be drawn 
from reaſon, in favour of the Ariſtotelian hypotheſis, are generally 
grounded upon ſuch unreaſonable, or precarious ſuppoſitions, that 
they may as well be rejected as allowed; that if what Paracelſus and 


Hielmont Pavenn deliver of the alkaheſt, be true; it muſt be decided, 


Whether there 
| be any elements 
at al? 


which of the two reſolvers, that, or the fire, ſhall determine the 
number of the elements, before we can be certain, how many there 


are; and that, as the diſtinct ſubſtances, whereinto the alkaheſt divides 


bodies, are affirmed to be different in nature, from thoſe into which 
they are reduced hy fire, and to be obtained from ſome bodies, more 
in number, than from ſome others; ſo, altho' we ſhould acquieſce in 
that reſolution which is made by fire, we find not that all mixed bodies 
are thereby divided into the ſame number of elements and principles; 
and, laftly, that tis no more neceſſary to the variety, which fo 
grearly conduceth to the perfection of the univerſe, that all bodies 

ould be compounded of the ſame number of elements; than it would 
dey oor a language to have all its words conſiſt of the ſame number 
Ot letters. 
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r may, perhaps, ſeem extravagant to doubt, whether there be a 
neceſſity to admit any elements, or hy poſtatical prin-iples at all. 
But ſuppoſing them to be certain primitive, ſimple, 9 
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galy unmixed bodies, which not being made of any others, or of one Chymiltry. 
— re are the ingredients whereof all thoſe called perfectly mixed 2 2. 
bodies, are immediately compoſed; and into which they are ultimately 
reſolved; I here propoſe to examine, whether there be any one ſuch. 
body to be conſtantly met with. 

The cafe being thus ſtated, I am not rednced to deny, that there 
are ſuch bodies as earth, and water, quick-filver, and fulphar ; but I 
look upon earth and water as component parts of the terreſtrial globe: 
and tho' I will not poſitively ſay, there may not, ſometimes, either a 
running mercury, or a combuſtible ſubſtance, be obtained from a 
mineral or a metal; yet I need not allow either of them to be an ele- 
ment, in my ſenſe. | 

In matters of philoſophy, it ſeems a ſufficient reaſon to doubt of an 
important propoſition, when its truth is not eſtabliſhed by any compe- 
tent proof. And, therefore, if I ſhew that the grounds upon which men 
allow of elements, are unſatisfactory to confiderate perſons, I ſuppoſe 
my ſcruples will appear rational. 

The conſiderations that induce men to think there are elements, 
may be referr'd to two heads: firſt, that it is neceſſary, nature ſhould 
make uſe of them, to conſtitute the bodies reputed mix'd. And, 
ſecondly, that the reſolution of ſuch bodies, manitefts nature to have 
compounded them of elementary ones. | 

Now the experiments above produced, concerning the growth of zit Jo; 
pompions, mint, &c. ſhew, that water may be tranſmuted into all the are nor com- 
other elements; from whence we infer, that *tis not every thing poſed from at 
which chymiſts call ſalt, ſulphur, or mercury, that needs always be a 5 3 _ 
primitive and ingenerable body; and that nature may form a plant, ;, 262 growth 
without having all the elements previouſly prepared, whereof to com- of wegetablesg 
pound it. And if we allow the relation formerly mentioned of M. de and animale, 
Rochas; not only plants, but animals and minerals too, may be pro- 
duced out of water. However, there is little doubt, but the plants 
my own experiments afforded me, would, in caſe I had reduced them 
to putrefaction, have produced worms, or other inſects, as the reſem- 
bling vegetables uſually do; fo that water may, by various ſeminal 
principles, be ſucceſſively tranſmuted, both into plants and animals. 

And if we conſider, that not only men, but ſucking children, are often 
tormented with ſolid ftones in the bladder or kidneys ; and even beaſts too, 
tho* they feed but upon vegetables, which, perhaps, are but diiguized 
water; it will not ſeem improbable, that ſome concretes of a mineral 
vature may, likewiſe, be form'd of water. 

And as a plant may be nouriſhed, and, conſequently, may conſiſt 
of common water; ſo may both plants and animals be made np of 
compound bodies, without having any thing merely elementary, afforded 
them by nature, to be compounded. This is evident in men, who, 
whilft they were infants, fed only on milk; and, afterwards, altogether 
upon fleſh, fiſh, wine, and other perfectly mix'd bodies. It may be 
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ſeen alſo in ſheep, who, on ſome of our Engliſh downs, grow very fat, 
by feeding upon the graſs, without ſcarce ng at all; and yet more 
manifeſtly in maggots, that feed and grow: up to their full ſize, within the 
pulp of apples, pears, or the like fruit. We find alſo, that ſuch 
dungs as abound with a mixed falt, haſten. the growth of corn, and 
other vegetables, much more than water alone. And a man experienced 
in ſuch matters, aſſures me, that, ſometimes, when, to bring up roots very 
early, the mould they were planted in was made over-rich, the very ſub. 
ſtance of the plant has taſted of the dung. And let us conſider a graft of 
one kind of fruit, upon the upper bough of a tree of another kind ; as 
for inſtance, the ſcion of a pear upon a white-thorn; for there the 
aſcending liquor is already alter'd, either by the root, or, in its aſcent, 
by the bark, or both, and becomes a new mix'd. body ; as may appear 
by the different qualities, to be met with in the ſaps of ſeveral trees; 
particularly the medicinal virtue of birch-water, which I have ſome- 
times drunk, upon Helmont's great and deſerved commendation. Now 
the graft being faſten d to the ftock, muſt neceſſarily: nouriſh it ſelf, 
and produce fruit only out of this compound juice, prepared for it 
by the ſtock ; being unable to come at any other aliment. And con- 
fidering how much of the vegetable fed upon, may remain in an animal; 
tis eaſy to imagine, that the blood of that animal which feeds upon 
this, tho' a well conſtituted liquor, with all the different corpuſcles 
that make it up, and kept in order by one prefiding form, may be a 
ſtrangely compounded body; many of its parts being themſelves: com- 
pounded. So little neceſſity is there, that even in the mixtures which 
nature her ſelf makes in animal and vegetable bodies, ſhe ſhould have 
pure elements-at hand to compole them of. 

As much might, perhaps, be ſaid of minerals, and even metals, if 
it were as eaſy for us to make experiments, in order to the production 
of them, as of plants and animals. But the growth or increaſe of 
minerals, being uſually very ſlow; and, for the moſt part, perform'd in 
the bowels of the earth, —— we cannot ſee it; I muſt, inſtead of ex- 
periments om this occaſion, make uſe of obſervations. 

That ſtones were not all made at once, but that ſome of them are. 
ſueceſſively generated; may be fully prov'd by ſeveral examples. There 
is a famous place in France, known by the name of les Caves Goutieres, 
where the water falling from the upper parts of the cave to the ground, 
preſently condenſes there into little ſtones, of ſuch figures as the falling 
drops chance to exhibit ; ſome of which ſtones have been preſented 
me. And both Linſchoten, and another eminent author, inform us, 
that, in the diamond-mines in the Eaſt-Indies, when having dug the 
earth, tho' to no great depth, they find diamonds, and take them 
quite away; yet in a very few years, they find new ones produced 
in the very ſame place; whence it ſeems probable, that nature does 
not always require elementary bodies to produce ſtones. And as for 
metals, authors of good note aſſure us, they have been obſerved to 


grow 5: 
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grow 3 fo that what was not a mineral or metal before, became one Chymiſtry. 
afterwards. Of this it were eaſy to alledge many teſtimonies of pro- WW Yo 


fels'd chymiſts, and other leſs ſuſpected authors. © Sulphur,” 1ays 
Fallopius, © preſently grows under ground: there are places where that 
« mineral having been once dug, and ſuffer'd to reſt for four years, 
ce yield plenty of it again. Pliny relates, that iron grows in the 
cc iſland Ilva in Italy; and Strabo expreſly tells us, that *tis there dug 
« up, and continually grows again in the ſpace of an hundred years.” 
Ce/alpinus declares, © there is a very vlentiful vein of iron in Italy; ” 
and that © the iſland Iva is famous for the growth of it; ſo that the 
« earth caſt up in digging a vein there, will, in tra& of time, be 
“ wholly turn'd into a vein again.“ And Agricola owns, that © at a 
& town call'd Saga, in Germany, they dig up iron in the fields, by 
ce ſinking ditches two feet deep; and adds, that * within the ſpace 
ce of ten years, the ditches are dug again for iron newly produced; as 
« that metal is obtained in Iva. Not to mention what Galen notes 
concerning lead, that it will increaſe both in bulk and weight, if long 
kept in vaults or cellars; as he gathers from the ſwelling of thoſe 
pieces of it, which were employed to faſten together the parts of 
ſtatues; Boccacins Certaldus relates, that “ there are lead-ſtones in a 
«© mountain near Florence ; which, if hewn out, will, in a ſhort time, 
ce have their place ſupplied by new ones.” Pliny alſo mentions, © ſome 
© lead-mines, where the droſs being thrown in heaps, and ſuffer'd to 
« lie expoſed to the weather for a few years, yielded a large increaſe 
« of that metal.” *Tis deliver'd by Gerhardus, that © in the valley 
ce of Joachim, ſilver is found to grow from the ſtones of the mine, 
« jn the nature of graſs, as from a root, to the length of a man's 
« finger; and mentions Dr. Schreter as an eye-witneſs ; who, alſo, kept 
by him many pieces of that very metal, ſurprizingly figured. 

That induſtrious chymiſt, Johannes Falehius, relates, with many con- 
curring ſubſtances, that at a mine, not far from &raburg, call'd Mari a- 
lirch, a workman accidentally found a large maſs of pure ſilver, weigh- 
ing 500 pounds, in a hollow place under ground, with no vein, or ore, 
near it; only ſomething like a burnt matter underneath; from which 
and other circumſtances, our anthor concludes, that by the warmth 
of the place, the noble metalline ſpirits were carried from the neigh- 
bouring galleries, or vaults, thro' other ſmaller cracks and clefts, into 
2 cavity; and there collected, as in a cloſe chamber, into one large 
ump. 

My laſtly, Arricola relates, that when he was among the Hungarian 
mines, he obſerved, there would often ariſe in the deep grooves, 
a warm, innocent ſteam, which faſten'd it ſelf to the ſides; and that 
coming to review it in two days time, he diſcern d it all very fix d and 
glittering ; whereupon having collected it, and diftill'd it per retortamy 

e thence obtained a fine ſpirit: he adds, that the miners informed 
him, this ſteam would, at laſt, have become a metal, as gold or ſilver. 
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From all this, *tis not very probable, that, whenſoever a mineral, 
or a metal, is to be generated in the bowels of the earth, nature mutt 
needs have at hand, falt, fulphur, and mercury, to compound it ; for 
not to urge, that the two laſt relations ſeem leſs to favour the chy. 
miſts, than Ariſtotle, who wou'd have metals generated of ſteams; al. 


the obſervations, taken together, make it ſeem more likely, that the 


mineral earths, or thoſe metalline teams, contain ſome ſeminal rudi- 
ment, or what is equivalent thereto; by whoſe plaſtic power, the reſt 


of the matter, tho, perhaps, terreſtrial and heavy, is, in tract of 


time, faſhion'd into particular metalline ores, almoſt, as we formerly 
obſery'd, fair water was, by the ſeminal principle* of mint, mpions, 
and other vegetables, contrived into bodies, anſwerable to their ſeeds, 
And that ſuck alterations of terreſtrial matter, are not impoſſible, ſeems 
evident from that notable practice of the ſalt-peter boilers; who unani- 
mouſly obſerve, that if an earth, pregnant with mtre, be depriv'd by 
the affuſion of water, of all its true and diſſoluble falt; yet the ſame 
earth will, after ſome years, yield them ſalt- peter again. For which 
reaſon, ſome of the moſt eminent and skilful of them, keep it in heaps, 
as a perpetual mine of falt-peter :* whence it may appear, that the 


feminat principle of nitre, latent in the earth, does, by degrees, 


transforra the neighbouring matter into a nitrous body. 

A perſon of great credit, and well acquainted with the. ways of 
making vitriol, affirm'd to me, that he had obſerv'd a kind of mine- 
ral, which abounds in that falt, did, by being kept within doors, and 
not expos'd to the free air and rains, of it ſelf, in no very long time, 
turn to vitriol, not only in. the outward, or ſuperficial, but even in 
the moſt central parts. 

And, I have alſo met with a certain kind of marcaſite, that lay toge- 
ther in great quantities under ground; which, even in my chamber, 
began, in a few hours, of it ſelf, to turn into vitriol. Now, as nature, 
we ſee, makes ſalt-peter out of the earth, that was once almoſt ſcentleſs, 
and did not find a very fetid, and corroſive acid liquor, and a ſharp 
alkaline ſalt to compound it of; tho' theſe are the bodies, into which 
the fire reſolves it; ſo it were not neceſſary, that nature ſhould make 
up all metals, and other minerals, of pre-exiſtent ſalt, ſulphur, and 
mercury, tho” ſuch bodies might, by fire, be obtain'd from them. This 
conſideration, duly weigh'd, is very conſiderable in our preſent en- 
quiry: and hereto agree the relations of our two German chymiſts ; 
for it is very improbable, that ſo languid and moderate a heat, as 
that within the mines, ſhould. carry up, to ſo great a height, falt, 
fulphur, and mercury; ſince we find, in our diſtillations, that it re- 
quires a. conſiderable degree of fire, to raiſe to the height of one foot, 
not only falt, but even mercury it ſelf, in cloſe veſſels. And if it be 
objected, that, it ſeems, by the ill ſcent, ſometimes obſerv'd after 
Ightning, that ſulphureous ſteams may aſcend. very high, without an 
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extraordinary degree of heat; I anſwer, that the ſulphur of ſilver, is,. Chymiſtry. 
—— 


by chymiſts, ſaid to be a fix d one. | 
But the Ariſtotelians, and vulgar chymiſts, I preſume, know no better 


than I, 4 priori, of what ingredients, nature compounds metals and 
minerals. For their argument, to prove that thoſe bodies conſiſt of ſuch 

rinciples, is drawn 4 poſterior; ; I mean, their chymical analyſis, which 
is the ſecond topic from whence they argue. 

Now, tho' chymiſts pretend to draw ſalt from ſome minerals, run- 
ning mercury from others, and from others a ſulphur, yet they have 
not, hitherto, taught us, by their practice, to ſeparate any one prin- 
ciple from all ſorts of minerals, without exception; and thence, I 
conclude, none of them to be an ingredient of all bodies. 

But, ſuppoſing that either ſulphur, or mercury, were obtainable 


The ſame 


ewn, alſo, 


from all ſorts of minerals; ſtill this ſulphur, or mercury, would be a P 


compound, not an elementary, body *. And certainly, he who takes 


notice of the wonderful operations of quick- ſilver, either the common, or 
that drawn from mineral bodies, can ſcarce be ſo inconſiderate, as to 


think it of the we ſame nature, with that immature and tugitive 
ſubſtance, which chymiſts call the mercury of vegetable and animal 
ſubſtances. So that when mercury is obtain'd, by the help of the 


fire, from a metal, or other mineral body; if we are unwilling 20 


ſuppofe it not pre-exiſtent therein, but produced by the action of 
the fire, we may, at leaſt, allow this quick-filver to have been a 
perfect body of its own kind, which happer'd to be intimately. mingled 
and coagulated with the other ſubſtances, whereof the metal, or mi- 
neral, conſiſted. This may be exemplified by native vermillion; 
wherein the quick-ſilver, and ſulphur, being exquiſitely blended both 
with one another, and that courſe mineral ſtuff that harbours them, 
make up a red body, different enough from both; and yet from 
hence, part of the quick-ſilver and of the ſulphur, may be eaſily ob- 
tain'd. Thus alſo: in ſome mines, nature has. ſo curiouſly incorpora- 
ted filver with lead, that 'tis extremely difficult, and yet poſſible, to 
ſeparate the former from the latter. And ſo in native vitriol, the 
metalline corpuſcles are, by skill and induſtry, ſeparable from the 
faline ones; tho' they be ſo coagulated with them, that the whole 
concrete is reckon'd among ſalts. Now I never could ſee any earth 
or water, properly ſo call'd, ſeparated from gold or ſilver; and 


therefore, to retort: the argument, I conclude, that fince there are 


* M. Homberg has ſhewn,. that all mine- | made to purify mercury exactly, he ob- 
ral acids will diſſolve quick-ſilver; that | tain'd from it a quantity of a light grey 
ſome of them diſſolve ir eafier than | powder, of different properties from, bur 
others; that ſome diſſolve it totally, eſſential to it; whence he concludes, 
others but in part; leaving a blackith | that quick-filver is not homogeneous in 
fediment at the bottom, which never- | all its parts.] Memoir, de  4eadem. A. 1700. 


theleſs is eaſily diſfolved by fome. other K 1 
acid ;, that by a particular operation, 
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ſome bodies, in which, for ought appears, there is neither earth not 
water; neither of thoſe is an univerſal ingredient of all bodies, 
counted perfectly mix d. 

It may indeed be ſaid, that the reaſon why from gold, or ſilver, 
we can ſeparate no moiſture, is, becauſe when it is melted out of 
the ore, the vehement fire, requiſite to its fuſion, forc'd away all 
the aqueous and fugitive parts. But FJoſephus Acoſta, relates it, upon 
his own obſervation, that in America, there is a kind of ſilver, where. 
of the Indians ſometimes find pieces, very fine and pure, like ſmall 
round roots; which, tho' rare in that metal, is uſual in gold: and, 
"beſides this, ſays he, they find ſome, which they call gold in grains; 
which are ſmall pieces, without mixture of any other metal, and 
"have no need of melting or refining in the fire. And a very $kilfu], 
and credible perſon, affirm'd to me, that being in the Hungarian mines, 
che had the good fortune to ſee a mineral, that was there dug up, 
wherein pieces of gold, of the length, and alſo almoſt the bignels, 
of a human finger, grew in the ore, as if they had been parts and 
branches of trees. And I have my ſelf ſeen, a lump of whitiſh mine. 
ral ſtone, that look'd like a kind of ſpar, wherein there grew, here 
-and there, ſeveral little lumps of fine gold, ſome of them about the 
bigneſs of peaſe. | 

But Acoſta tells us, he has ſeen pieces of pure native gold, that 
weigh'd ſeveral pounds. And I my ſelf, have ſeen 2. piece of ore, 

lately dug up, in whoſe ſtony part there grew, almoſt like trees, 
| ſeveral parcels of a metal, which ſeem'd to be very pure, or unmix'd 
-with any heterogeneous ſubſtances; and were ſome of them as big 
as my finger. 

To proceed to the conſideration of the analyſis of vegetables. My 
trials indeed, give me no cauſe to doubt, that five different ſubſtances, 
may, generally, be obtain'd from them by the fire; yet, I think, it 
will not be eaſily demonſtrated, that theſe deſerve to be call'd ele- 
ments, in the ſenſe above deliver'd. | 

And before I deſcend to particulars, I muſt premiſe this general 
conſideration, that theſe different ſubſtances called elements, or 
Principles, differ not from each other, as plants, animals, and metals ; 
or as creatures, immediately produced, each by its peculiar ſeed, and 
conſtituting a diſtin&t propagable ſort of creatures in the univerſe ; for 
theſe are only various ſchemes of matter, that differ from each other, 
but in conſi ſtence, and ſome very few other accidents, as taſt, ſmell, 
inflammability, or the want of them; ſo that by a change of texture, 
not impoſſible to be wrought by the fire and other agents, that have 
the faculty to diſſociate the ſmall parts of bodies, and afterwards to 
connect them after a new manner, the ſame parcel of matter may ac- 
-quire or loſe ſuch accidents as ſuffice to denominate it ſalt, ſulphur, 
or earth; whence the fire may as well produce ſome new textures, in 
a parcel of matter, as deſtroy the old. ic 
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If we doubt not the truth of ſome of Helmont's relations, we may Chymiſtry.. 
well queſtion, whether any of theſe heterogeneous ſubſtances exiſt in N 
the concrete, whence they are obtain'd by the chymical analyſis, For, Te tri pri- 
not to inſiſt upon the uninflammable ſpirit of ſuch concretes; be- 1 . — 7 
cauſe that may be pretended to be but a mixture of phlegm and ;j, 5-4, 
falt ; the oil or ſulphur of vegetables or animals is, according to him, 
reducible, by the help of lixiviate ſalts, into ſope; as that ſope is, by 

repeated diftillations, from a Caput mortuum of chalk, into inſipid water. 

And as for the ſaline ſubſtance, that ſeems to be ſeparable from mix-- 

ed bodies; the ſame Helmont's tryals give us cauſe to think it may be 

a production of the fire, which, by tranſpoſing and otherwiſe altering. 

the particles of the matter, brings it to a faline nature.“ For I. 

“ know, © ſays he, © a way to reduce all ſtones into a meer ſalt, 

« of equal weight with that from whence it was produced, without 

* the leaſt mixture of either ſulphur or mercury.” Which aſſeveration 

wou'd, perhaps, ſeem leſs incredible, if I durſt here ſay all I cou'd. 

upon that ſubject. And hence, by the way, we may, alſo, con- 

clude, that the titular ſulphur and mercury, obtained by analyſis, 

from compound bodies, may, poſſibly, in many caſes, be the produ-- 

ctions of fire; ſince, if the ſame bodies had been wrought. upon by 

Helmont's agents, they would have yielded neither ſulphur nor mer-- 

cury ; and thoſe portions of them, which the fire wou'd have pre- 

ſented in the form of ſulphureous and. mercurial bodies, might, by 

his method, have been exhibited in the form of ſalt. 

But it is not ſo eaſy to reje& water and earth, eſpecially the former, pheigw-aren 
as *tis to reject the tria prima, from among the elements of mix'd bo- an univerſal 
dies: however, every difficult thing is not impoſlible. As to wa- 44 Prevexte | 
ter, the chief qualities which. occaſion men to give that name to any — —— 
viſible ſubſtance, are, that it is fluid, inſipid, and inodorous : but I gages. 
have never ſeen any of thoſe ſeparated ſubſtances chymiſts call phlegm, 
which was perfectly deſtitute both of taſt and ſmell. And if it be laid, 
that fince the whole body is liquid, the maſs is nothing but elemen- 
tary water, faintly imbued with ſome of the ſaline or. ſulphureous 
parts of the ſame concrete, which it retain'd upon its ſeparation from 
the other ingredients; I anſwer, that this objetion wou'd not appear 
fo ſtrong as plauſible, if chymiſts underſtood the nature of fluidity- 
and compactneſs. I formerly obſerved that, to make a body fluid, there 
is nothing neceſſary but that it be divided into parts ſmall enough; 
and that theſe parts be put into ſuch a motion amongſt themſelvee, 
as to glide: ſome one way and ſome another, along each others ſur-- 
faces; fo that altho”a concrete were never ſo dry, or had not any 
water, or other liquid exiſtent in it; yet ſuch a comminution of its 
parts may be made by the fire, or other agents, as to turn a great 
portion of them into liquor. For if ſea-ſalt be melted in the fire, 
to free it from the aqueous: parts, and afterwards diftill'd with a ve- 
lement: heat, from burnt clay, or any other very dry Capur-mortu- - 
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Chymiſtry. um, a large portion of the ſalt will be driven over in the form of a 
liquor. And to ſhew, that a great part of this liquor was ſtill true 
ſea- ſalt, brought by the operation of the fire into corpuſcles ſo ſmall, 
and, perhaps, ſo advantagiouſly ſhap'd, as to be capable of the form 
"of a fluid body; I poured to ſuch ſpirituous ſalts a due proportion 
of the ſpirit of uriue, and thereby, having evaporated the ſuperfluous 
moiſture, ſoon obtaui'd ſuch another concrete, both as to taſt, 
ſmell, and eaſy volatility, as common ſal-armoniac. And further, to 
maniteſt that the corpuſcles of the ſea-falt, and the faline ones of 
urine, retain their ſeveral natures in this concrete, I mixed it with a 
convenient quantity of ſalt of tartar, and committing it to diſtillation 
ſoon regained the ſpirit of urine, in a liquid form by its ſelf ; the ſea- 
ſalt remaining behind with the ſalt of tartar. It is, therefore, very 
poſlible, that dry bodies may, by the fire, be reduced to liquors, with. 
out any ſeparation of elements; but barely by a certain kind of diſſi- 
pation and comminution of the matter, whereby its parts are brought 
into a new ftate, If it be ſtill objected, that the phlegm of mix'd 
bodies muſt be reputed water, becauſe ſo weak a taſt needs but a 
very {mall proportion of fait to impart it; I reply, that for ought ap- 
pears, common ſalt, and ſeveral other bodies, tho' diſtilYd whenever 
to dry, and in veſſels ever ſo cloſe, will yield, each of them, a conſide- 
rable quantity of a liquor, wherein, tho as I lately noted, ſaline corpuſ- 
cles abound, yet there is beſides, a large proportion of phlegm; as 
may be eaſily diſcovered by coagulating the ſaline corpuſcles with 
any convenient body; as we coagulated part of the ſpirit of ſalt with 
ſpirit of urine. And I have often ſeparated a ſalt from oil of vitriol 
it ſelf, by boiling it with a juſt quantity of mercury, and then waſh- 
ing the newly coagulated ſalt from the precipitate, with fair water. 
Now to what can we more probably aſcribe this plenty of an aque- 
ous ſubſtance, -afforded by the diſtillation of ſuch bodies, than to this, 
that among the various operations of the fire upon the matter of a 
concrete, ſeveral particles of that matter are reduced to a ſhape and 
fize requiſite to compoſe ſuch. a liquor, as the chymiſts call phlegm, 
or water? Tis proper here to reflect upon what we formerly ſaid, 
concerning the change of qu ck-· ſilver into water; for the water having 
but a very faint taſt, if at all more than many of thoſe liquors which chy- 
miſts refer to phlegm; it ſeems evident from ſuch an experiment, that 
even a metalline body, and, therefore, much rather a vegetable or ani- 
mal one, may, by a ſimple operation of the fire, be turn'd, in great 
part, into water. And ſince the chymiſts are not yet able out of gold, 
ſilver, &c. to ſeparate auy thing like water; I may be allow'd to con- 
clude againſt them, that water is not an univerſal and pre- exiſtent in- 

gredient of mix'd bodies. 5 
But ſuppoſing the truth of what Helmont relates of the alkaheſt's ef- 
fe&s ; it may be alledg'd, that he could tranſmute all reputed mix'd 
bodies into mere inſipid water. But tho' his affirmations conclude 
| ſtrong- 
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ſtrongly againſt the vulgar chymiſts, ſince they prove, that the 
common principles, or ingredients of things, are not permanent aud 
indeſtructible, becauſe they may be further reduced into infipid phlegm, 
different from them all; yet, till we can be allow'd to examine this 
liquor, it is not unreaſonable to doubt, whether it be not ſomething 
elſe than meer water. For, I find no other reaſon, why Helmont pro- 
nounces it ſo, but becauſe it is inſipid. Now ſapor, being a pro- 

rty of matter, that relates to our organs of taſt; it may very 
poſſibly happen, that the ſmall parts of a body ſhall be of ſuch a 
ſze and ſhape, as either by their extreme minuteneſs, by their ſlen- 
derneſs, or by their figure, to be unable to pierce into, and make 
perceptible impreſſions upon the nerves, or membranous parts of the 
tongue or palat; and yet be fit to work otherwiſe upon ſeveral bodies, 
than meer water, and, conſequently, to ſhew it ſelf to he of a nature far 
from elementary. In dyed ſilk, whilſt many contiguous threads make 
up a skein, the colour is conſpicuous; but if only a very few of 
them be view'd, the colour will appear much fainter than before; and 
if only a ſingle thread, *tis not eaſie to diſcern any colour at all; 
fo ſubtile an object wanting the force to make an impreſſion upon the 
optic nerve, great enough to be taken notice of. It is alſo obſerv'd, 
that the beſt ſort of oil-olive is almoſt taſtleſs, tho' it be vaſtly remote 
in nature, from water. The liquor, into which mercury may be tranſ- 
muted, has, ſometimes, but a very languid taſt; yet its operations, even 
upon ſome mineral bodies, are very peculiar. Quick-ſilyer it ſelf, al- 
ſo, tho' the corpuſcles it conſiſt of are ſo very ſmall, as to get into 
the pores of gold, is altogether taſtleſs. And Helmonz ſeveral times 
tells us, that fair water, wherein a little quantity of quick-ſilver has 
lain for ſome time, tho* it acquire no certain taſt, or other ſenſible 
quality, has a power to deſtroy worms in a human body. And a 
great lady, eminent for her beauty in ſeveral courts, confeſs'd to me, 
that this inſipid liquor was, of all innocent waſhes for the face, the 
beſt ſhe ever met with, | 

Beſides, it deſerves to be remark'd, that, as we are accuſtomed to 
drink nothing but wine, beer, or other ſtrongly taſted liquors, there 
may be in ſeveral of thoſe that paſs for inſipid phlegm, very pecu- 
liar and diſtinct taſts, tho* unheeded by us. For, to omit what na- 
turaliſts affirm of apes, that they have a more exquiſite palat than 
us; among men themſelves, thoſe who drink nothing but water, 
may, as I have try'd in my ſelf, diſcern a great difference of taſt in 
ſeveral waters; which one unaccuſtomed to drink water, wou'd take 
to be all alike iafipid. And *tis not impoſſible, that the corpuſcles, 
into which a body is diſperſed by the fire, may thereby have their 
figures ſo altered, or, by aſſociations with one another, be brought in- 
to little maſſes, of ſuch a ſize and ſhape, as to be unfit to make 
ſenſible impreſſions on the tongue, The ſharpeſt ſpirit of vinegar ha- 
ring diſſolv'd as much coral as it can, will coagulate with it, into a 
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Chymiſtry, ſubſtance, which, tho? ſoluble in water, like ſalt, is incomparably le 
ſtrongly taſted than the vinegar was before. And tho" the acid ſalty 


Mr earth. 


carried up with quick-ſilver in the preparation of common ſubli. 


mate, are ſo ſharp, that, moiſtened with water, they will cor. 
rode metals; yet this corroſive ſublimate, being twice or thrice re. 
ſublim'd with a full proportion of infipid quick-filver, conſtitutes A. 
curius dulcis; ſo calld, becauſe the ſharpneſs of the corroſive ſalts is ſo 
taken away, by their combination with the mercurial corpuſcles, that 
the whole mixture, when prepared, is judged inſipid. 

For ſuch reaſons I cannot admit elementary water as a conſtant in- 
gredient of mix d bodies. And as for earth, it may well be ſuſpected, that 
many ſubſtances paſs, among chymiſts, under the name of it; only be- 
cauſe, like that, they are dry, heavy, and fix'd; tho' yet very far 
from an elementary nature. This ſeems probable from what I for- 
merly ſaid of that the chymiſts call the terra damnata of things, and 
particularly concerning the copper to be drawn from the Caput mortu- 
um of vitriol; to which we may add a remarkable experiment made 
by Johannes Agricola upon the terra damnata of brimſtone. This author 
tells us, that having prepared an oil of ſulphur, he reverberated the 
remaining feces, in a moderate fire, for fourteen days; and afterwards put 
them, well luted up, in a windefurnace, with.a ſtrong fire, for ſix hours; 
propoſing to calcine them to perfect whiteneſs. But coming to. break 
the pot, he found _ little teces on the top, and thoſe grey ; whilſt 
beneath there lay a fine red regulus, which, at firſt, he knew not 
what to make of; being well affured, that not the leaſt thing beſides 
the feces of the ſulphur came into the pot ; and that the ſulphur it 
felf had only been diſſolved in linſeed oil. This regulus he found hea- 
vy and malleable, almoſt as lead. Having caus'd a gold{mith to draw 
him a wire of it, he found it to be of the fineſt copper, and ſo rightly 
colour'd, that a Jew of Prague offer'd him a great price for it. And 
of this metal, he ſays, he Fad ſix ounces from one pound of feces, 


Hence we may well ſuſpect, that ſince the Caput mortuum of the ſulphur 


remain'd ſo long in the fire, before it was found to be any thing ell? 
than a terra damnata ; there may be other reſidences of bodies, which 
paſs only for the terreſtrial feces of things, and are therefore thrown 
away as ſoon as the diſtillation or calcination is ended, which yet, if long 
and skilfully examined by the fire, would appear to be different from 
elementary earth. And I have taken notice of the unwarrantable for- 
wardneſs of common chymiſts, to pronounce things uſeleſs feces, by 
obſerving how often they reject the Caput mortuum of verdigreaſe ; which 
is ſo far from deſerving to be calld fo, that not only by ſtrong fires and 
convenient additions, it may, in ſome hours time, be reduced to cop- 
per; but with a certain flux-powder, I have, in two or three minutcs, 
obtain'd that metal from it. And having kept Venetian talc, in the 
heat of a glaſs-furuace, I found, after all the violence of the fire it 
had endured, the remaining body, tho” brittle and diſcolour'd, had not 
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mineraliſt, famous for his skill in trying ores,  importuning me to 
procure him a certain American mineral earth; I enquired of him, why he 
ſeemed ſo deſirous of it; when he confeſs'd, that it having been brought 
to the public ſay-maſters, and they being unable by any means to 
bring it to fuſion, or make it fly away, he had procured a little of 
it; and having try'd it with a peculiar flux, he ſeparated from it near a 
third part of pure gold: ſo great miſtakes may be committed in haſtily 
concluding things to be uſeleſs carth ! 

Next, tis poſſible, that as in the reſolution of bodies by the fire, 
ſome of the diſſipated parts may, by their various occurſions, be 
brought to ſtick ſo cloſely together, as to conſtitute corpulcles, too 
heavy for the fire to carry away; ſo, other agents may reſolve the 
concrete into minute parts, atter ſuch a different manner, as not to 
produce any Caput mortuum, or dry and heavy body. Thus Helmont 
informs us, as we before obſerved, that with his great diſſolvent, he 
divided a coal into two liquid and volatile bodies, equal in weight 
to the coal, without any dry or fixed reſidence at all. And, indeed, 
it ſeems not neceſſary, that all agents,- which reſolve bodies into 
portions of differently qualified matter, ſhould work on them in the 
lame way, and divide them into juſt ſuch parts, both for nature and 
number, as the fire ſeparates them into. For fince, as I lately noted, 
the bulk and ſhape of the ſmall parts of bodies, together with their 
fitneſs and unfitneſs, to be eaſily put into motion, may render the 
ſubſtances they compoſe, as different from each other, as ſome of the 
chymical principles; why may not ſomething happen in this caſe, 
like what is ufual in the groſſer diviſions of bodies by mechanical 
inſtruments? Thus ſome tools reduce wood, for inſtance, into parts of 
ſeveral ſhapes, bigneſs, and other qualities; as hatchets and wedges 
divide it into groſſer portions, ſome more long and flender, and others 
more thick and irregular, all of conſiderable bulk; but raſps and ſaws 
make a comminntion of it into duſt; whilſt others divide it into long, 
broad, thin, flexible parts, as planes. And of this kind of parts, it ſelf, 
there is alſo a variety, according to the difference of the tools employed; 
the ſhavings made by the plane, being in ſome things different from 
thoſe ſhives obtained by the borer, 

In a mixtvre of ſulphur, and falt of tartar, well melted and incorpo- 
rated together, the action of pure ſpirit of wine digeſted on it, is to 
ſeparate the ſulphureons from the alkaline parts, by diffolving the 
former, and leaving the latter; whilſt the action of wine upon the 
lame mixture, is to divide it into corpulcles, conſiſting of both alka- 
line and fulphureous parts united. Tis true, this is but a factitious 
concrete; however, the inſtance may ſerve to illuſtrate what I propos'd, 
it not to prove it: and nature her ſelf, in the bowels of the earth, 
makes compounded bodies, as we ſee in vitciol, cinnabar, and even = 
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ſulphur it ſelf, Beſides, fire divides new milk into five different ſub- 
ſtances ; tho' runnet, and acid liquors, ſeparate it but into a coagulated 
matter, and a thin. whey.; and, on. the other hand, churning divides 
it into butter, and. butter-milk ; which may, either of them, yet be 
reduced to other ſubſtances, different from the former. And whereas 
ſpirit of wine will diſſociate the parts of camphire, and make them 
one liquor with it ſelf; Aqua fortis will alſo disjoin them, and put them 
into motion, but ſo as to keep them together, and yet alter their 
texture into the form of an oil. I know, alſo, an uncompounded 
liquor; that an extraordinary chymiſt would not allow. to be ſo much 
as ſaline; which from coral it ſelf, not only obtains a noble tincture, 
without the aſſiſtance of nitre, or other ſalts; but will carry it over in 
diſtillation. And I make a menſtruum, that more odly aſſociates the 
'd in the fire. Whence it ſeems not incredible, 
that there may. be ſome agent, or way of operation found, whereby 
ſome concretes, if not all firm bodies, are reſoluble into parts ſo very 
minute, and ſo apt to adhere cloſely to one another, that none of 
them may be fix'd enough to ſtay behind in. a ſtrong fire; and, 
conſequently, are not to be look'd upon as earth. Helmont, alſo, 
affirms, that he can reduce all the terreſtrial parts of mix'd bodies 
into inſipid water; whence we may argue againſt the earth's being an 
element. And fince a body, from which the fire hath driven its 
looſer parts, is ſuppoſed to be earth, for being inſipid and fix'd; 
if natural agents can deprive the Caput mortuum of a body, of either 
of thoſe two qualities; or give them both to a portion of matter 
that had them not before; the chymiſts will not eaſily ſhew, what 
part of a reſolv'd concrete is earth, or that earth is a primary, ſimple, 
and indeſtructible body. Now, there are ſome caſes, wherein the 
more skilful of the vulgar chymiſts themſelves, pretend to be able, by 
repeated cohobations, and other operations, to make the diſtilled parts of 
a concrete bring its own Caput martuum over the helm, in the form of a 
Hquor; in which ſtate, being both fluid and volatile, it cannot well be 


taken for earth. And, indeed, by a skilful, but not vulgar way of ma- 


naging ſome concretes, there may be more effected in this kind, than 
one would eaſily imagine. And, on the other hand, that either earth 
may. be generated, or, at leaſt, that bodies, which did not before appear 
to be totally earth, may be ſo alter'd as to paſs for it, ſeems very 
ere if Helmont hath done that by art, which he mentions in 

veral places; eſpecially where he ſays, that he knows ways whereby 
ſulphur once diffolv'd, may, all of it, be fix'd into a terreſtrial powder; 
and the whole body of ſalt- petre turnꝰd into earth. 

And theſe things ſeem the leſs impoſſible, from what we have deli- 
ver'd as to the growth of vegetables, , nouriſhed by. water alone. And 
Rondeletius tells us of a fiſh he kept in a glaſs of water, without any 
other food for three, years; in which ſpace. it conſtantly. augmented ;. 
tall at: length it could not come. out of the orifice. at which it was put. 

ö ; m5 


— 


The Sceptical Chymiſt. 349 


in; and, at laſt, grew too big for the glaſs it ſel Now there is Chymiſtry. 
no juſt reaſon to doubt, that this fiſh, if diſtill'd, would have yielded CF WW 
the like different ſubſtances with other animals; and becauſe the 
mint which 1 produced out of water, afforded me, upon diſtillation, 
a large quantity of charcoal; I think I may from hence infer, that 
earth it {elf may be produced out of water; or that water may be 
tranſmuted into earth; and, conſequently, tho' earth could be proved 
an ingredient actually exiſtent in the vegetable and animal bodies, 
whence it may be obtained by fire; it would not neceſſarily follow, 
that earth, as a pre-exiſtent element, concurs with other principles 
to-make up thoſe bodies, whence it ſeems to have been ſeparated. 
It will, perhaps, be retorted upon me, that there may be elementary 
bodies; ſince I allow gold for an ingredient, in a multitude of different 
mixtures; which ſtill retains its nature, notwithſtanding all that the 
chymiſts, by their fires and corroſive waters, can do to deſtroy it. | 
But I propoſed this example, chiefly to ſhew how nature may be Gold it ſelf, 
conceived to have made elements; not to prove that ſhe actually _ — . 
has made any; and 4 poſſe ad eſſe, is no juſt inference. But to — th 
anſwer the objection more directly; | muſt own, that tho' many of 4le in bodies, 
the more ſober chymiſts have complained of the vulgar ones, as of 2 bre 
cheats, for pretending. to deſtroy gold; yet I know a certain men- — 8 
ſtruum of ſo piercing and powerful a quality, that if, notwithſtand- 
ing much care and ſome skill, I did not greatly deceive my ſelf, I have 
with it, really deſtroyed even refined gold; and brought it into ax 
metalline body, of a different colour and nature; as I found by trials 
purpoſely made. And. I have learnt from experience, that a menſtruum. 
may be made to ſeparate and retain ſeveral parts from bodies, which. 
even the more judicious and experienced chymiſts have pronounced 
irreſoluble by the fire; tho' in neither of theſe inſtances could the 
gold, or precious ſtcnes, be analyz'd into any of the tria prima; but 
only reduced to new concretes. And, indeed, there is a great dilpa- 
rity betwixt the operations of the ſeveral agents, whereby the parts 
of a body come to be ſeparated. Thus, for inſtance, it you diffolve- 
the purer ſort of vitriol in common water, the fluid will ſwallow up 
the mineral, and ſo diſſociate its corpuſcles, that they will ſeem to 
make but one liquor with thoſe of the water; and yet each of theſe 
corpuſcles retains its nature and texture, and remains a vitriolate and 
compound body. But if the ſame vitriol be expoſed to a ſtrong fire, 
it will then be divided, not only, as before, into ſmaller parts, but- 
into heterogeneous ſubſtances; each of the vitriolic corpuſcles that 
remained entire in the water, being it ſelf, upon the deſtruction of its 
former texture, divided into new particles of different qualities. And 
tho? there were ſaline, ſulphureous, or terreſtrial portions of matter, 
wit h. parts ſo ſmall, ſo firmly united together, or of a figure ſo fit to 
make them cohere to one another, that neither the fire, nor the 
ulual agents employed. by. chymiſts, are piercing enough to _ 
their 
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miſtry. their parts, ſo as to deſtroy the texture of the ſingle corpuſcles; yet 
2 it would not neceſſarily follow, that ſuch permanent bodies muſt be 


elementary; ſince tis poſſible there may be agents found in nature, 
ſome of whoſe parts are of ſuch a ſize and figure, as to take better 
hold of theſe ſeemingly elementary corpulcles, than uy do of the 
reſt ;, and, conſequently, may carry away tuch parts with them, and {6 
difſolve the texture of the corpuſcle, by pulling its parts aſunder. 
And if it be faid, that, at leaſt, we may this way diſcover the elemen. 
tary ingredients of things, by obſerving into what ſubſtances theſe 
corpuſcles, that were reputed pure, are divided; I anſwer, tis not 
neceſſary ſuch a diſcovery ſhould be practicable. For if the particles 
of the diſſolvent, take ſuch firm hold of thoſe of the diſſolv'd ſub. 
ſtance, they muſt, together, conſtitute new bodies, as well as deſtroy 
the old. And the ſtrict union which, according to this hypotheſis, 
may well be ſuppoſed betwixt the parts of the produced body, will 
make it as improbable they ſhould be ſever'd but by particles of 
matter, that, to divide them, affociate, and ftick extremely cloſe to 
fuch as they ſeparate from their former adherents. Beſides, it is 
not impoſſible, that a corpuſcle, ſuppoſed to be elementary, may have 
its nature changed, without ſuffering a divorce of its parts, barely 
by a new texture, eſſected by ſome powerful agent; as I formerly 
{aid, the ſame portion of matter may, eaſily, by the operation of the 
fire, be turned into the form of a brittle and tranſparent, or an opake 
and malleable body. | 

And, indeed, if we conſider how far the bare change of texture, 
whether made by art or nature, can go, in producing ſuch new qualities, 
in the ſame parcel of matter; and how many inanimate bodies we 
know to be denominated, and diſtinguiſhed, not ſo much by any ima- 
ginary ſubſtantial form, as by the aggregate of theſe qualities; and 
that the variation of figure, ſize, motion, ſituation, or connexion of 
the corpuſcles, whereof any of theſe bodies is compoſed, may alter 
the fabric of it; we ſhall have cauſe to ſuſpect, that there is no need 
t1at nature ſhould always have elements provided, whereof to compole 
mix'd bodies; and that it is not ſo eaſy as chymiſts and others have 
hitherto imagined, to diſcern, which among the many different ſub- 
ſtances, without any extraordinary skill, to be obtained from the 
fame portion of matter, ought, excluſive of the reſt, to be eſteem'd 
its elementary ingredients; much leſs to determine what primogeneal 
and ſimple bodies conſpir'd together to compole it. 

I formerly intimated, that beſides mint and pompions, I produced 
ſeveral other vegetables, of very different natures, out of water; 
and therefore, tis not abſurd to ſuppoſe, that when a flender vine-ſlip, 
is ſet in the ground, and takes root there, it may, likewiſe, receive its 
nutriment from the water, attracted out of the earth by its roots, or 
impell'd by the warmth of the ſun, or preſſure of the ambient air, 


into the pores of them. T his ſeems the more probable, from 2 
Wat 
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what a ſtrange quantity of water will drop out of the wound, given Chmiſtry. 
to the vine, in a convenient place, at a ſeaſonable time, in the ſpring ; . 


and how little of taſt, or ſmell, this liquor is endow'd with, not- 
withſtanding what concoction, or alteration, it may receive in its pal- 
ſage thro' the viue, to diſcriminate it from common water. Suppoſiag 
then, this liquor, at its firſt entrance into the roots of the vine, to 
be common water; let us a little conſider, how many various lub- 
ſtances may be obtain'd from it. And firſt, being digeſted in the 
plant, and aflimilated by the ſeveral parts thereof, it is turn'd into 
wood, bark, leaves, &c. tis further modity'd and faſhion'd into vine-buds; 
and theſe ſoon after, advance to ſour grapes; which expreſs'd, yield 
verjuice; a fluid, very different, in ſeveral qualities, both from wine 
and other liquors, obtainable from the vine. Theſe ſour grapes be- 
ing, by the heat of the ſun, concocted and ripen'd, turn to well- 
taſted grapes; which, if dry'd in the ſun and diſtilVd, afford a fetid 
oil, and an empyreumatical ſpirit, but not a vinous one; theſe dry'd 
grapes, or raiſins, boil'd in a convenient proportion of water, make a 
tweet liquor; which, by diſtillation, affords an oil and fpirit, much 
like thole of the raiſins themſelves: if the juice of the grapes be 
{queez'd out, and put to ferment, it firſt becomes a ſweet, turbid li- 
quor; then grows leſs ſweet, and more clear; next affords, in com- 
mon diſtillations, not an oil, but a ſpirit; which, tho' inflammable,, 
like oil, differs greatly from it. I have likewiſe, without addition, 
obtain*d, in proceſs of time, from one of the nobleſt ſorts of wine, a 
large quantity of pure, and curiouſly figur'd cryſtals of falt, together 
with a great proportion of a liquor, almoſt as ſweet as hony : and 
theſe I obtain'd, not from muſt, but true and ſprightly wine. Beſides 
the vinous liquor, the fermented juice of grapes, is partly turn'd into 
liquid dregs, or lees, and partly into that cruſt, or dry feculency, 
that is commonly call'd tartar; and this tartar may, by the fire, be 
eaſily divided into five different ſubſtances; four of which are not 
acid, and the other not ſo manifeſtly acid as the tartar it ſelf, The 
ſame vinous juice, after ſome time, degenerates into that very ſour. 
liquor, call'd vinegar; from which you may obtain, by the fire, a 
ſpirit, and a cryſtalline ſalt, different enough from the ſpirit, and 
lixiviate ſalt of tartar. And if you pour the dephlegm'd ſpirit of 
the vinegar upon the ſalt of tartar, there will be produced a violent 
conflict or ebullition; and often in this vinegar, you may oblerve,. 
part of the matter to be turnd into innumerable ſwimming animals, 
clearly diſcernible without the help of a microſcope: 

Into all theſe various ſchemes of matter, or differently qualified: 
bodies, beſides ſeveral others, that I purpoſely forbear to mention, 
may the water, imbibed by the roots of the vine, be reduc'd, partly 
by the formative power of the plant, and partly by fupervenient 
agents or cauſes, without the viſible concurrence of any extraneous: 
ingredient: but if we are allow'd. to add. to the: productions of _ 
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Chmiſtry. tranſmuted- water, a few other ſubſtances; we may much increaſe the 

A variety of ſuch bodies: altho', in this ſecond ſort of productions, the 
vinous parts ſeem ſcarce to retain any thing of the much more fix'd 
bodies, wherewith they were mingled; but only to have, by their 
mixture with them, acquired ſuch a diſpoſition, that in their receſs, 
occaſion'd by the fire, they came to be alter'd, as to ſhape- or may. 
nitude, or both, and aſſociated after a new manner. Thus, as J for- 
merly ſaid, by the addition of a Caput mortuum of antimony, and 
ſome other bodies, unfit for diſtillation, I obtain'd from crude tartar, 
plenty of a very volatile and cryſtalline falt, greatly different in ſmell, 
and other qualities, from the uſual falts of tartar. : 

I am, however, very far from thinking, that this ſalt is what 74. 
racelſus and Helmont mean, when they ſpeak of Sal tartari volatilis; and 
alcribe ſuch great things to it. For, my falt falls extremely ſhort of 
thoſe virtues; not ſeeming, in its taſt, ſmell, or other obvious qua- 
lities, to differ very much from ſalt of hartſhorn, and other volatile 
{alts, drawn from the diſtiIlVd parts of animals. Nor have I yet made 
trials euow, to be ſure that it is a pure ſalt of tartar, without par. 
ticipating of the nitrous antimony. But, becauſe it ſeems more likely 
to preceed from the tartar, than from any of the other ingredients, and 
becauſe the experiment is in it ſelf not contemptible, nor unſuitable 
to _ preſent occaſion, I ſhall ſet down the method I uſe to 
make it. 

Take of good antimony, ſalt-petre, and tartar, of each an equal 
_ weight, — 4.2 quick-lime, half the ſame weight; let theſe be pow- 
how prepared. der'd, and well mix'd; this done, have in readineſs a retort of earth, 

which muſt be placed in a furnace, for a naked fire, with a hole at 

the top, at which you may caſt in the mixture, and preſently ſtop 

it up again: this veſſel, being fitted with a large receiver, muſt 

have a fire made under it, till the bottom and ſides be red hot; and 

then, you muſt throw in the mixture, by about half a ſpoonful at a 

time; and nimbly ſtopping the hole, the fumes will paſs into the 

receiver, and there become a liquor, that being rectified, will appear 
of a pure golden colour. This ſpirit abounds in the ſalt; part of 

which may eaſily be ſeparated, by putting the liquor into a bolt- 

head, with a long narrow neck ; for being plac'd, a little inclining, in 

hot ſand, there will ſublime up a fine ſalt, which, as I faid, I find 

to be much of kin to the volatile ſalts of animals; ſince, like them, it 

has a ſaltiſh, not an acid taſt; hiſſes upon the affuſion of ſpirit of 

nitre, or oil of vitriol; precipitates coral diſſolv'd in ſpirit of vine- 

gar; turns ſyrup of violets immediately green; preſently changes the 

ſolution of ſublimate into a milky whiteneſs; and has ſeveral ope- 

rations, like thoſe I have obſerv'd in the ſort of ſalts whereto ! 

reſemble it; and is ſo volatile, that, for diſtinction's ſake, I call it 

Sal tartari fugitivus. What virtues it may have in phyſic, 1 have not 
yet had the opportunity to try; but I am apt to think they will 
i not 
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not be deſpicable. A friend of mine tells me, he has done great mat- Chymiſtry. 
ters in the ſtone, with a preparation, not very different trom ours ; WY 


and a very experienced German chy miſt aſſured me, that in a great 
city of his country, one has procured a privilege, that none but he, 


or by his licence, ſhould fell a ſpirit, made almoſt after the fame way 


with mine; only he leaves out the quick-lime. Tis alſo a common 
cuſtom in France, to bury thin plates of copper in the husks of grapes, 
whence the Juice has been ſqueez d in the wine-preſs; and by this 
means, the more ſaline parts of thoſe husks, gradually working upon 
the copper, coagulate themſelves with it, into that bluiſh green ſub- 


ſtance we call verdigreaſe; of which I therefore take notice, becauſe 


having diftill'd it in a naked fire, I found, that by the aſſociation 
of the ſaline with the metalline parts, the former were ſo alter'd, that 
the diſtillꝰd liquor, even without rectification, ſeem'd, by ſmell and 
taſt, ſtrong, almoſt like Agua fortis; and very much ſurpaſs'd the 
pureſt, and moſt rectified tpirit of vinegar that ever I made. And 
this ſpirit I aſcribe to the ſalt of the husks, alter'd by their mix- 
ture with the copper; becauſe I found the latter, at the bottom of 
the retort, in form of a crocus, or reddiſh powder; and becauſe 
copper is of too ſluggiſh a nature to be forced over, in cloſe veſſels, 
by no ſtronger a heat. And 'tis, to me, remarkable, in the diſtillation 
of good verdigreaſe, that it never yielded me any oil, tho' both tartar 
and vinegar will, by diſtillation, attord a moderate proportion thereof. 
If, likewiſe, you pour ſpirit of vinegar upon calcined lead; the acid 
ſalt of the liquor will, by mixing with the metalline parts, tho' in- 


' fipid, acquire, in a few hours time, a more than ſaccharine ſweet- 


neſs; and theſe ſaline parts being, by a ſtrong fire, diſtill'd from the 
lead, wherewith they were incorporated, will, as I formerly noted, 
leave the metal behind them, alter'd in ſome qualities; whilſt them- 
ſelves aſcend partly in the form of an unctuous body, partly in that 
of phlegm, but, for the greateſt part, in the form of a ſubtile ſpirit, 
of a ſtrong ſcent, very different from that of vinegar, and of a pier- 
cing taſt, remote both from the ſourneſs of the ſpirit of vinegar, and 
the ſweetneſs of the ſugar of lead. 

In ſhort, as the difference of bodies may depend meerly upon that 
of the arrangement of their common matter; to, the ſeeds of things, 
the fire, and other agents, are able to alter the minute parts of 
body; and the ſame agents, partly by altering the ſhape aud mag- 
nitude of the conſtituent corpuſcles, partly by driving away ſome 
of them, and partly by a new manner of connectiug them, and others 
with them, may give the whole portion of matter a new texture of 
its minute parts, and thereby make it deſerve a new and diſtinct name. 
So that according as the ſmall parts of matter recede from, or work 
upon each other, or are connecte together after ſome determinate 
manner, a body of a particular denomination is produced, when 
another happens thereby to be alter'd or deſtroy d. 

Vor, III. ; 2 7 Since, 
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Since, then, thoſe things which chymiſts produce by the help of 
the fire, are but inanimate bodies; fiuce ſuch fruits of their sKi1l gif. 
fer from one another, but in ſo few qualities, that by fire and other 
agents which we can employ, we may eaſily work as great alterations 
upon matter, as thoſe required to change one of theſe chymical pro- 
duftions into another; fince the ſame portion of matter may, without 
being compounded with: any extraneous body, or, at leaſt, any ele. 
ment, put on ſuch a variety of forms, and conſequently be ſucceſſively 
turn'd into ſo many different bodies; and laſtly, ſince the matter, 
cloath'd with ſo many different forms, was, originally, only water, 
that, in its paſſage, thro' ſo many transformations, was never re. 
duced into any of thoſe ſubſtances, which are reputed the princi. 
ples, or elements, of mix'd bodies; except by the violence of the 
tire, which it ſelf divides not bodies, into perfectly ſimple and ele. 
mentary ſubſtances, but into new compounds; I ſee not why we muſt 
needs believe, that there are any primogeneal and ſimple bodies, of 
which, as of pre- exiſtent elements, nature is oblig'd to compound a]] 
others. And why may ſhe not produce the bodies accounted mix'd, 
out of one another, by variouſly altering and contriving their minute 
pon ; without reſolving the matter into ſuch ſimple and homogeneous 
ubſtances as are pretended ? Neither does it ſeem abſurd to think, 
that, when a body is reſolv'd, by the fire, into its ſuppos'd ſimple in- 
gredients, thoſe ſubſtances are not true and proper elements, but 
rather, accidental productions of the fire; which, by 1 
a body into minute parts, does, if thoſe parts be ſhut up in cloſe 


veſſels, for the moſt part, neceſſarily bring them to aſſociate after 


another manner than before; and ſo reduce them into bodies of thoſe 


different conſiſtences, that the former texture, and concurrent circum- 
ſtances, render ſuch disjoin'd particles apt to conſtitute. Thus expe- 
rience ſhews us, that as there are ſome concretes, whoſe parts, when 
ſeparated by fire, are fitted to be put into ſuch ſchemes of matter as 
we call oil, falt, and ſpirit; ſo there are others, particularly the 
greateſt part of minerals, whoſe corpuſcles, being of another fize 
or figure, or, perhaps, contriv'd in a different manner, will not, in 
the fire, yield bodies of the like conſiſtences, but rather of different 
textures. | | 

To ſum up the evidence on both ſides. Firſt, we have ſeen, that 
the different ſubitances, into which mix'd bodies have been commonly 


reſolv'd, by the fire, are not of a pure, and elementary nature; 


but retain ſo much of the concrete that afforded them, as to appear 
to be yet compounded; and often to differ in one concrete, from 
principles of the ſame denomination in another: ſecondly, that as 
to the number of theſe different ſubſtances, it is not precitely three; 
becauſe, in moſt vegetable, and animal bodies, earth and phlegm, 
are alſo to be found among their ingredients; and that there is not 


any one determinate. number, into which the fire, as it is uſual'y 
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employ d, preciſely and univerſally reſolves all compound bodies what- Chymiſtry. 


ſoever, as well mineral as others, that are reputed perfectly mix'd : 
and laſtly, that there are ſeveral qualities which cannot be referr'd 
to any of theſe ſubſtances, as if they primarily reſided therein, and 
belong'd thereto; and that tome other qualities, which, tho' they 
ſeem to have their chief, and moſt ordinary refidence in one or other 
of theſe principles, or elements, of mix'd bodies, are not yet ſo de- 
ducible from thence, but that more general principles muſt be taken in 
to explain them. 

On the other hand, it appears, firſt, that ſeveral mineral bo- 
dies may be reſolv'd into a ſaline, a ſulphureous, and a mercurial 

rt; and that, almoſt, all vegetable, and animal concretes, may,. by 
a skilful artiſt, be divided, by the fire, into five different ſubſtances, 
falt, ſpirit, oil, phlegm, and earth; of which, the three former, be- 
ing much more operative than the two latter, may be look'd upon as 
the three active principles; and, by way of eminence, be call'd the three 
principles of mix'd bodies: ſecondly, that theſe principles, tho they 
be not perfectly ſimple, may, without inconvenience, be ſtiled the 
elements of compound bodies, and bear the names of thoſe ſubſtances 
which they moſt reſemble, and which are manifeſtly predominant in 
them; becauſe no one of theſe elements ſeems diviſible, by the fire, 
into four or five different ſubſtances, like the concrete whence it was 
ſeparated : laſtly, that ſeveral qualities of a mix'd body, and eſpe- 
cially the medicinal virtues, do, for the moſt part, lodge in one or 
other of its principles, and may, therefore, uſefully be ſought for in 
that principle ſever'd from the others. 

Upon the whole, as I could make many plauſible exceptions to 
ſome of the arguments I have here employ'd; ſo, perhaps, ſeveral 
of them will not readily be auſwer'd, by the chymiſts, till they 
alter, or reform, their hypotheſis. And, therefore, if either of the 
two opinions, I have examin'd, or any other theory of elements, ſhall, 
upon rational, and experimental grounds, be clearly made out; I 
am not ſo far in love with ſcepticiſm, as not to leave it to embrace 
the truth, when it appears: but, in this caſe, I muſt ſay, that the 
inquiries of others have ſcarce been more unſatisfactory to me than 
my own- 
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Formerly queſtion'd, whether the fire be the true and proper in- 
ſtrument ot analyzing mix'd bodies, and do but diſſociate their 
principles or ingredients, without altering them, or compounding 
them a- new. But I ſhall now ſhew, that the vulgar opinion of chy- 
22 2 miſts, 
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Chhymiſtry. miſts, as to this matter, ought to be rejeded. The occaſion of ma- 

ling the following experiments was this. An ingenious chymiſt told. 
me, that by endeavour ing to purify an eſſential oil by rectification, he 
found, to his diſappointment, that tho' he diſtil'd it four or five 
times ſucceſſively, yet it ſtill left ſome feces; tho he concluded, that 
if he ſhould undergo the trouble of diſtilling the liquor a few times 
more, it would come over perfectly pure, without leaving any fecu- 
lency behind it. But *twas more agreeable to my hypotheſis, that the 
Caput mortuum he complained of, was not a groſs or feculent part 
af the oil, ſeparated from the more pure; but a new compound pro- 
duced, as other concretes alſo might be, by the operation of the fire. 
This conjecture is favoured by ſome experiments, I made many years 
before, whereby two diſtil'd liquors, barely from their mutual re- 
actions, afforded a great quantity of an earthy and very fixed ſubſtance. 
And it ſeem'd agreeable to the ſame conjecture, that by obſtinately re- 
peating the experiment, the action of the fire upon the parts of the body, 
expoſed toit, and their mutual operations and combinations among them- 
ſelves, and, probably, too, the material concurrence of igneous parti- 
cles; might - produce, beſides earthy feces, other bodies not unlike 
thoſe that paſs for the chymiſts principles. How far the event pro- 
ved agreeable to his hypotheſis, will be beſt gather'd from the phe- 
nomena - themſelves, of the tryals whereof I ſhall: here give an ac- 
count. But firſt F muſt premiſe, that by an eſſential oil; chymiſts 
mean ſuch a fine- oleagenous = or, as, to prevent an empyreuma and 
feculent-parts, has been diſtill'd with plenty of water in a limbec. 

' 'Shiwn.ffom Now, we took a pound of pure eſſential oil of aniſeeds, and ha- 

25% phenomena. ving. put it into - a glaſs-retort of a convenient ſize, we cauſed it to be 

2A, n diſtilhd, (in a fand- furnace, capable of giving a ſtrong fire) thirty ſix 

—— 9 times, in which train of operations, the enſuing phenomena offer d 

Ad, themlelves. | | TYRE 

| As pure as the eſſential, or the etherial oits of vegetables are pre- 

Jſum'd to be, and as confidently as chymiſts pretend they are the 
pure fulphurs, or unctuous principles, of the bodies that afford them; 
yet, not only the- firſt diſtillation left a ſubſtance black, like pitch, at 
the bottom of the retort ; but, at every one of the following diſtilla- 
tions, ſuch a ſubſtance was either ſeparated or generated. 

Tho' after a diſtillation or two, it ſeemed likely, that this pitchy 
ſubſtance would be every time leſs and leſs; yet I. not ouly found, 
that at each diſtillation ſuch a black ſubſtance was left; but that, 
now and then, a ſublequent diſtillation yeilded much more of it than the 
precedent ; which change; from leſs to more, and from more to leſs, 
was ſeveral times obſerved. And tho” this odd pitchy ſubſtance were, 
towards the latter end, found in Jeſs quantity, than at the begin- 
ning; yet the cauſe may well be, that the oil to be diſtill'd did ſen- 
ſibly, from time to time, decreaſe in bulk, by reaſon of the receſs 
of that portion of the oi}, which could not but be diſſipated and loft - 
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fo many cohobations; and chiefly, by the loſs of ſo much oil as was CH 
WO Oe 


tranſmuted into pitch and other ſubſtances. 

The oil appeared, in diſtillation, more fixed or unapt to riſe than 
one would have expected from ſo fine and light a liquor; and eſpe- 
cially towards the latter end of the diſtillations, it was often neceſ- 
ſary to employ a ſcarce credible degree of fire, to elevate all that was 
not turned into en 

The liquor did not diſtil like a pure principle or homogeneous bo- 
dy, as quick-ſilver does; but firſt ſome fine and light oil utually came 
over, atter which followed a leſs volatile oil, with another ſubſtance 
or two, and after that, another aſcended in a diſtin manner. 

For tis to be noted, that beſides the fore- mentioned black earth, 
there were produced, by the operation of the fire, ſeveral other ſub- 
ſtances, whereof the firſt was a wateriſh liquor or phlegm; which, af- 
ter the oil had been expoſed to ſome diſtillations, began grow 
very troubleſome. For being rarified by the heat of the fire into 
large bubbles, the incongruity between them and the oil, occaſioned a 
kind of conflict, wherein theſe bubbles often ſuddenly broke, with 
great noiſe, and ſometimes with ſuch violence, as to ſhake and en- 
danger the retort; which once, by this conteſt, was actually broken; 
yet not ſo, but that the. liquors and other products of the fire were 
faved, aud ſeaſonably transferred into a new retort. 

Beſides this phlegm and the pitch, our operation afforded us, from 
time to time, a large quantity of a certain ſubſtance, which, with 
ſome, paſſed for a volatile falt ; becauſe it aſcended to the upper part 
of the veſſel, and appeared in a dry form, almoſt like ſhort needles 
and becauſe, alſo, it ſeemed, that, like a ſalt, its was diſſoluble in the 
ſpirit uous phlegm. But tho? at firſt, I inclined to this opinion; yet 
having made ſome few tryals to examine the truth of it, I ſtill am a 
little doubtful, whether this ſublim'd body deſerve the name of a-true 
volatile ſalt; tho* poſſibly there may be much of that contain'd in 
it. For I found the lumps of it, notwithſtanding their ſeeming ſpon- 
gineſs, to fink in common water, and continue at the bottom of it, 
without being manifeſtly diſſolv'd by that liquor, either in the cold, 
or by being kept a while in a moderate heat. I allo found this 
ſubſtance fuſible, like bees-wax, at the flame of a ſmall taper; and if 
a lump of it were kindled thereat, it would burn away, partly with 
a yellow flame, and partly with a flame more intenſly blue than that 
of rectiſied ſpirit of wine; but it appeared apt to go out of it ſelf. 

Theſe, and ſome other things, inclin'd me to look upon our ano- 
malous ſubtimate, as a ſubſtauce ſus generis; yet ſuch an one, as I 
ſuſpected to be ſomewhat of kin to a Sal volatile olcoſum, as cam- 
phire ſeems to be. For our ſublimate riſes without a ſtrong fire, 
in a dry form, and is eaſily fuſible; all which I have obſerv'd 
in camphire, as well as in volatile falts : and our ſublimate will, like 
camphire, diſſolve in a high reckified vinous- ſpirit, without at all 
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& camphire will, tho' ſlowly, diſſolve in good oil of vitriol, and make 
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colouring the liquor, And having long ſince found, by trial, that 


the menſtruum look of a reddiſh brown; I put ſome of that ſolvert 
upon our ſublimate; and after having left them for ſome hours toge- 


ther, tho in the cold, the liquor ſeemed to have diſſolved part of the 
dry body; having, by its action upon it, acquired a brown colour, ſome. 


what inclining to red : and part of this liquor being put into a large 
quantity of common water, there ſeemed to emerge, by degrees, a 
= body; or flores. But tho I think it probable, that our anomalous 
ſublimate may be-nearer of kin to a Sal volatile oleoſum, than to any 
of the chymical principles; yet | have not hitherto found the re- 


ſemblance betwixt it and ſuch a ſalt, to be compleat enough to make 


me poſitively refer it to any chymical product of a known denomi- 


nation: and, therefore, till I am further ſatisfied, I ſhall only add, 


that this volatile ſalt, oily ſublimate, or whatever name it may 


deſerve, was very pretty to look upon; being glittering almoſt like 


ſome fine flowers of benzoin: and of this we had, tho' it were very 
light, between two and three drams. | 
Beſides all theſe different ſubſtances, our oil of aniſeeds afforded 
us, from time to time, a little quantity of ſpirit ; as we concluded from 
two or three ſigns: one, that it came not over with the phlegm, and 
yet would mingle with that liquor, but not with the diſtilled oil: 
and another, that as it was more fixed than the oil and phlegm, ſo 
it roſe later than they; and not only needed a ſtronger degree of fire, 
but was uſually obſerved to come over in white fumes; as many ſpi- 
rits that are ſomewhat fixed do. And to ſhew more clearly, that 
this ſubſtance was a ſpirit; tho” it could not but be very much weak- 
ned, by being diffuſed through ſo great a quantity of phlegm as came 
over before it; yet its corpuſcles were ſo many and vigorous, that 
when put upon the powder of crude coral, they preſently. 
began to difſolve it; and the phlegmatic ſpirit in a trice made a 
great ebullition, with noiſe and bubbles, whether I poured it on the 
fix d ſalt of tartar, or the urinous and volatile ſalt of ſal-armoniac. 
Our experiment, therefore, argues, that a ſubſtance, looked upon by 
chymiſts as a homogeneous body, and which paſſes for one of their 
principles, may yet be of ſuch a nature, as barely, by the further 
act ion of the fire, to yield a very conſiderable proportion of a ſub- 
ſtance, exceedingly different from that which afforded it. For we 
obtained a Caput mortuum, whoſe qualities were quite different from 
thoſe of oil of aniſeeds; ſince it was opake, black, dry, very difti- 
cultly fuſible, and fixt, in ſo ſtrong a degree of fire as made the 
retort that contained it, and the ſand about it, red hot. This ſub- 
ſtance would lie undiſſolved in a highly rectified vinous ſpirit, into 
which oil of aniſeeds would readily have diffuſed it ſelf ; without 
the help of heat. Aud tho' we made the liquor actually boil, for a 
long time, yet moſt of the Caput mortuum continued a black r 
| only 
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only it diſcoloured the menſtruum, which lookt as if it had rather C 


extracted a tincture, than made a ſolution properly ſo called. and 


of this black and pitch-like Caput mortuum, we had, at the end of our 
diſtillations, when we weighed the ſeveral parcels together, not much 
leſs than half the weight of the whole oil of aniſeeds; the black 
matter amounting to conſiderably more than ſeven ounces. From 
hence we may gather, that the aualyfis uſually acquieſced in by 
vulgar chymiſts, is as yet but an undetermined thing; ſince they have 
not declared what number of diſtillations ſhall be made the ſtandard; 
by which we are to conclude, that a ſubſtance, obtained by diſtilla- 
tion, is a chymical principle. | | 

It may be alſo inferred from ſome phenomena of our experiment, 
that the fire, as uſually employ'd, is not the true and genuine inſtru- 
ment of the analyſis of bodies ; fince it does not barely extricate and- 
ſeparate the ſeveral ſimilar ſubſtances, that, tho* concealed and diſ- 
guized by mixing with each other, were pre-exiſtent in the body 
expoſed to its operation. For in our caſe, the oil of aniſeeds is, ac- 
cording to chymiſts, the ſulphureous principle of the concrete ; and 
therefore, has not any other principles, eſpecially in any conſiderable 
quantity, contained in it: yet, by the bare action of the fire, this 
oil, which they acknowledge to be a ſimilar body, is brought to 
_ three or four other tubſtances, of different natures from one 
another. , 

From theſe obſervations we may likewiſe deduce, that the fire,. 
at leaſt in ſeveral caſes, may not only ſeparate, but variouſly com- 
pound and alter the parts of a body expoſed to its action; and 
thereby give cauſe to ſuſpect, that ſeveral ſubſtances, preſumed to be 
on extracted by the operation of the fire, may be really produced 

y it. 

And agreeably to this, the ſubſtances obtained in our experiment, 
were, a hxt and earthy powder, a conſiderable portion of phlegm, a 
ſpirituous liquor, and a dry ſublimate, a-kin to a volatile ſalt : and 
theſe, tho? they all proceeded from a-body, that, according to the cÞy- 
miſts, ſhould not, and, indeed, for ought appears, did not actually 
contain any of them before; yet ſo reſemble, in qualities, the earth, 
phlegm, and ſpirit, that chymiſts obtain by diſtillation from thoſe- 
bodies look'd upon by them as perfectly mixed and compounded, that they” 
appear to be the ſame. 

Twill ſcarce be neceſſary to draw ſo obvious a corollary froms 
what has been deliver'd, as, that *tis poſſible for chymical principles: 
may be made from one another. 

But *tis a conſiderable obſervation, that acid and aqueous ſubſtances, 
how different ſoever each of them is from a pure oil, may be pro- 
duced from it by the a&ion. of the fire. For I found by trial, that 
in that liquor, which was taken for the phlegm of oil of 


auiſeeds, there was ſuch plenty. of acid parts, that, as we before took: 
notice, 
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Chymiſtry.” notice, they would readily diſſolve powdered coral, tho' crude, and 
in the cold; and would make a great conflict with ſalt of tartar, and 


2 

with that of urine; yet the greateft part of the liquor, by far, - 
ſeemed to be of an aqueous nature, which a chymiſt would call phlegm; 
that is, a body that will not mingle with oil, and is otherwiſe ex. 
ceedingly different from oil, eſpecially an eſſential one, whoſe purity 
makes it totally inflammable. And the quantity of the whole liquor, 
conſiſting of acid and phlegmatic parts, was far from being inconſi- 
derable; amounting to about two ounces, and three quarters. It may 
alſo, be worth while to obſerve, that we may queſtion, whether it be 
neceſſary to ſuppoſe, with the chymiſts, that nature has made provi- 
lion of great quantities of primordial and ſimple bodies; and that ſhe 
is ſolicitous to mix them all together, for the compoſing of a ſub- 
ſtance, capable of affording, by the analyſis of fire, ſalt, ſpirit, ſul- 
phur, phlegm and earth. I will not hence univerſally inter, that 
there are no ſuch ſubſtances to be found, in any of thoſe bodies 
called perfectly mixed, antecedently to theic being expoſed to the 
fire; but this, I think, will follow from what has been delivered, that 
the pre- exiſtence of ſuch ſubſtances, muſt be made out by ſome other 
way, than the bare operation of the fire; and that the grand chymical 
ſuppoſition will not univerſally hold, that what ſimilar body ſoever 
is obtained by the operation of the fire from a concrete, committed to 
diſtillation, was formerly and actually pre- exiſtent in it.“ 

And, laſtly, our experiment affords us a conſiderable argument in 
favour of that part of the mechanical hypotheſis, which teaches 
inanimate bodies to differ from one another, but in the magnitude, 
ſhape, motion, texture, and; in a word, the mechanical properties of 
the minute parts they conſiſt of. For in this experiment, we ſee that 
oil of aniſeeds, an uniform or ſimilar body, as to ſenſe, and judged ſo 
by chymiſts, upon an analyſis of the concrete that afforded it, is, 
by having its parts variouſly agitated, ſhook, and rubbed againſt one 
another, and in differing manners broken, aſſociated, and ranged, tranſ- 
muted into four bodies of ſuch differing natures aud qualities, as the 
chymiſts principles and elements are known to be; and this, without 
the help of any true ſeed, or | plaſtic principle, by the bare opera- 
tion of the fire; or by the bare tranſpoſition of the conſtituent parts, 
guided but by ſo ſimple, impetuous, and unruly an agent, as the fire: 
unleſs it be ſaid, that ſeveral particles of the fire ſubſtantially aſſociate 
themſelves with ſome parts of the oil of aniſeeds; and concur with 
them to compoſe the pitch-like Caput mortuum. Tho' it will not, per- 
haps, be thought likely, that igneous atoms ſhould, by their combina- 


* *Tis proved by M. Homberg, that the | will change its ſtate indifferently, and 
oil of metals will paſs into the ſubſtance | paſs from one kind of ſulphur to another, 
of vegetables ; — that vegetable oils | according as circumſtances determine. 
will, in like manner, enter the ſubſtance | Memoir. de Acad. A. 1710. p. 312. 
of metals; that is, the ſulphur of bodies 
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tion with the particles of an inflammable oil, produce an aqueous Chymiſtry. 
quor, and that in great quantity; as we lately noted of the acid et 
phlegm of aniſeeds, amounting to two ounces, and almoſt ſix drams. 

Upon the whole, the phenomena obſervable in our experiment, 
ſeem very agreeable to the mechanical hypotheſis, and very unfavour- 
able to that of the chymiſts, For, whether the fire be ſuppoſed to 
have ated merely as an agent, or efficient cauſe, or to have alſo: 
concurred as a material one; it appears, that by changes of texture, 
without the addition of any viſible parts, or of any ſeed ; bodies very 
different in colour, conſiſtence, fixedneſs, and many other qualities, 
may de produced from a ſubſtance not onty homogeneous, as to ſenſe, 
but pure enough to paſs for a chymical principle. * 

When I framed the conjecture, that from a chymical principle, pymomens' 
ſeveral different bodies might be obtained, by the meer operation of inthe repeated” 
the fire; J endeavoured to confirm it, by making experiments upon derten, of 
other diſtilled oils, of natures different both from the oil of aniſeeds, _ 2 
and from one another. And, accordingly, whilſt our proceſs with this 
oil was carrying on, I took care to have diſtill'd, in the ſame furnace, 
oil of turpentine, oil of amber, and oil of hartſhorn. | 

Theſe oils were committed to the ſame perſon, who managed the 
oil of aniſeeds; and he, accordingly, kept a kind of journal of the num- 
ber of rectifications, the 1 of pitchy matter, from time to 
time, afforded by them, and other phenomena, or circumftances, that 
occurr'd in ſo tedious a proſecution, as I thought experiments ot ſuch 
moment deferved. The ſubſtance of this journal is as follows. 

Two of theſe three oils, that of turpentine, and amber, and, probably, 
the third alſo, were diſtill'd at leaſt fifty times. 

Each of the three left, from time to time, in the bottom of the 
retorts, whence they were drawn, a conſiderable quantity of black feces, 
much like thoſe left by the oil of aniſeeds. I, long after, found, in a 
paper, ſome of this matter left by the oil of 5 2 ; and, tho I am 
not certain, whether it were all that was afforded by the pound of 
oil we employed, yet it amounted to above two ounces and five drams :: 
and the other two oils did each of them afford a confiderabte quan- 
tity of black terreſtrial matter; tho* my aſſiſtant obſerved, that the 
oil of hartſhorn ſooner ceaſed to leave copious feces, than the oil of 
turpentine, or that of amber. But if neither of the two afforded an- 
more than did the oil of turpentine; I look upon it as a remarkable: 
thing, that the oil of auiſeeds, which is a fine effential oil, diftilfd- 
in a veſica, or limbec, ſhould: yield above twice more of earthy” 
matter, than any. of rhe three other oils, that were diſtill'd but in 
retorts. 

Of the colour of the re&ified' oil of hartſhorn I' can ſay” little, 
having unluckily loſt the liquor it ſelf; but the-oil of amber, . after 
the one and'fiftieth diſtillation, was, indeed, very clear, yet of an amber 
colour, far from pale: and the oil of turpentine; that is ufually: after 
Vo I. III. | | Aaa one: 
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Chymiſtry. one rectiſication, a clear and colourleſs liquor, after fifty diſtilations, 
Sa ds appeared almoſt red. X | 


But that is much more conſiderable, which I obſerved in the quan- 
tities of the different liquors, afforded by the long ſeries of our diſtil- 
lations; for at the end of the proceſs, the remaining oil of turpen- 


tine, for inſtance, did not appear to be conſiderably, if at all, ſupe- 


riour in bulk to another liquor, that came over with it in diſtilla- 
tion, and was not true oil; for it would readily enough mix with 
water, but keep it ſelf in a maſs diſtinct from the oil; and weighed 
abgve three ounces and three quarters. 


©. This odd liquor 1 looked upon as compounded of ſpirit, and of 


phlegm; for tho” the latter did ſo much exceed the other in quan- 
tity, that with an expert chymiſt, the whole liquor paſſed for phlegm ; 
yet I not only judged ſome parts of it to be ſpirit, but found them 
of an acid nature too; ſince, beſides what the taſt made me ſuſpect, 
the compound liquor would readily begin to corrode beaten coral, 
even in the cold; and ſome of it being poured upon good ſalt of 
tartar, preſently made with it a conflict and ebullition, not without 
a hiſſing noiſe, and a. multitude of bubbles. So, likewiſe, the ſpiri. 
tuous phlegm of amber, made a conflict with ſalt of tartar, and diſ- 
ſolved crude coral, as other weak acid ſpirits do. This liquor of 
amber was not pale, as the phlegmatic ſpirit. of oil of aniſeeds; and 
that obtained from the oil of turpentine was high-coloured, being of 
a browniſh red. | as, 

And among other trials made to examine, whether the ſpirits 
afforded by our oils, were really acid; we put two ounces of the 
ſpirituous phlegm of oil of aniſeeds, upon ſome minium; and, having 
digeſted them a while together, found the liquor turn'd ſweet, and 
fit to make Saccharum Saturni : and this liquor, after filtration, being 
gently abſtracted, left in the bottom of the retort, a thick, honey-like 
ſubſtance ; from which (the diſtillation being continued with a much 
ſtronger heat) there came over ſome liquor; but being in too little 
quantity to be rettified, we could not free it from its phlegm, and, 


therefore, did not find it inflammable; as I gueſſed the ſpirituous part 


would have been after rectification; becauſe the liquor was exceeding 
like the Siritus ardens Saturni, in its peculiar, and very penetrating 
taſt and ſmell. | | 

Two vials, one containing ſome of the oil of turpentine, and the 
other ſome of the oil of amber, each of them diſtill'd at. leaſt 50 


times, having ſtood: above a year. and half to defecate; I was willing 


to try, whether thele liquors would ſtill yield ſuch a black ſub- 
ſtance as before; and cauſing each of them to be again diſtill'd in 
a retort, they left a greater quantity of a black and ſhining ſubſtance, 


than could well have been expected. 


It may ſeem very odd, that fo volatile and thin a liquor, as a chy- 
mical aud rectified oil, ſhould, by the bare operation of the Ares K 
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brought to yield a great quantity of what appears ſo like terreftrial Chymiſtry. 
feces, as our pitchy Capita mortua, For having put one ounce of the: 
Caput mortuum of the oil of aniſeeds, and as much of that afforded by — 
oil of turpentine, each of them into a diitiutt crucible, and kept them 
for near four hours, in ſuch a heat, as made the veſſels all the while 
red hot; tho' the crucibles were not cloſely covered, yet we. found, 
when the veſſels were removed from the fire, that the contain'd bodies 
had not at all been brought to fuſion ; only that from the oil of ani- 
ſeeds, was, in part, ſomewhat caked together: and, notwichſtandin 
all the heat they had been expoſed to, the pitchy ſubſtance of the 
oil of turpentine, retaiad near three quarters of its firſt weight; 
and a Caput mortuum of oil of aniſeeds loſt about eighteen grains leſs - 
than er.. e I I "29 n Kun ws, 

After this, we alſo endeavoured to diſcover, whether our pitchy ſub- 
ſtances would afford any fixt or alkaline ſalt, as the Capita mortua of 
moſt bodies belonging to the vegetable kingdom do. But tho? we kept 
an ounce of each of the black ſubſtances, left by the oil of aniſeeds, . 
and that of turpentine, for nine or ten hours, red hot, in crucibles, — 
found, indeed, the bodies very much diminiſhed in quantity, but not 
at all calcin'd, x | 
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S E C 1 I. 
1 H E pompous title of hypoſtatical principles, which chymiſts 


have beſtowed upon the ingredients whereof they would 
have mix d bodies to conſiſt, has, perhaps, procured them a 
veneration from vulgar heads: but what principally recommends their 
doctrine to diſcerning men, ſeems to be this; that as by the help of 
a few, original, ſimple ingredients, join'd in different proportions, all 
| mix d bodies page be compounded ; ſo, the natures of a multitude of 
them, ſeem, by this means, diſcoverable, from firſt knowing the natures 
The chymical of a few. He, therefore, who is unſatisfied with this hypotheſis of 
|F Principles net the tria prima, or that which alſo takes in water and earth, can ſcarce 
— — _ attack it more forcibly, than by calling their grand affertion in queſtion, 
ible, and inquiring, whether theſe pretended principles are ingenerable and in- 
corruptible ; and whether nature only compounds and diſſociates, without 
either producing or deſtroying them. For if the bodies they call principles 
be produced de novo, how is it demonſtrable, that nature was obliged 
to take thoſe made ready to her hand, in order to compound a mix'd 
body ? And how will it appear in every analyſis made by fire, that the 
falt, for inſtance, thereby obtain'd, was not produced from the chy- 
mical operations, but pre-exiſted in the body, in minute parts; (which, 
by the action of the fire, were only extricated and ſeparated from the 
other principles or ingredients, and afterwards brought together ;) ſince, 
in caſe the chymical ſuppoſition be erroneous, not only the = d 

obtain 


bk 
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obtain'd, may be, in part, due to a new production, or tranſmutation, 
but ſome of that which was really ſalt, it any ſuch thing there were 
antecedent to the analyſis, might be either deſtroy'd by the operation, 
or made to appear under another form ? 

Salt ſeems to be the leading principle with the chymiſts; and *tis 
generally granted, that ſalts are the moſt conſiderable and active parts 
obtain'd by chymiſtry, from mix'd bodies; tho' the inviſible parti- 
cles, that compole the viſible portions of a falt, may, perhaps, be 
ſuch, and ſo contriv'd, as to make other parcels of matter, which 
ſhall have thoſe qualities, on account whereot, the chymiſts call a body 
ſulphureous, or mercurial; as may be inſtanced in the inflammability 
of nitre. *Tis therefore proper to enquire, whether falt, indefiuitely 
ſpeaking, may be produced de novo, or deſtroy'd; and whether, at 
leaſt, the particular, and very different ſpecies of ſalts, may be chang'd 
into one another, and thereby, after a manner, be produced, in re- 
gard to the acquir'd ſpecies of ſalt; and deſtroyed in relation to that, 
which the fame portion of matter before belong'd to. 

Now, I muſt here obſerve two things; firſt, that as falts ditfer 
greatly in ſeveral properties, ſome being fix'd, others volatile, ſome 
acid, others urinous, &c. the two qualities, wherein they agree, and 
which, therefore, make up the receiv'd notion of falt, in general, are, 
that it is eaſily diſſoluble in water, and that it affects the palat, fo 
as to cauſe the ſenſe of taſt. And ſecondly, whether we allow the 
Epicurean hypotheſis, or the Carteſian, the firſt ſaline concretions, pro- 
duced by nature, muft have been made of atoms, or of particles, that, 
before their conjunction, were not ſaline; and therefore, there is no 
abſurdity in conceiving, that by. the action of the fire, or other fit 
agents, ſmall portions of matter may be ſo broken into minute parts, 
and theſe ſo ſhap'd and connected, as, when duly affociated, to com- 
poſe a body, capable of diſſolution, in water, and of affecting the 
organs of taſt. 

That a diſpoſition to be diſſoluble in a liquor, may be acquired by 
mixture, and a new texture of parts, appears from hence, that tho 
powder'd ſulphur will long lie in well rect iſied ſpirit of wine, without 
being at all viſibly diffoly'd therein; and tho' the ſame liquor will, 
for as long a time, ſwim upon ſalt of tartar, without making a ſolu- 
tion of it; yet if the ſalt, and ſulphur, be mix'd together, the ſame 
ſpirit of wine will, in leſs than an hour, diſſolve enough of them, to 
be highly colour'd thereby, even without the help of external heat, 
Why then ſhould it be impoſſible, for the fire to reduce the corpulcles 
of bodies to ſuch a minuteneſs, and aſſociate them either among theme 
ſelves, or with the corpuſcles of other bodies (which, before prepara- 


tion, will not diſſolve ia water ;) ſo that the pores, intercepted between 


them, may be enter'd, and their looſe texture diſſolv'd by that fluid? 
Cryſtals of well purified falt-petre, may be kept dry, for many 
months, in an ordinary chamber; yet, if without the addition 2 
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Ehymiſtry. body, diſſoluble in water, or the moiſt air, it be, in part, reduced, 
— as perhaps it may be almoſt in a trice, to a fix'd alkali; this ſalt 
4 will be eaſily penetrable by the vapours that float in the air, and by 

this moiſture ſoon be brought to relent, and at length, to ditſolye 
into a liquor analagous to Oleum tartari per deliquium. 

As for the ſapor of a faline body, I doubt, whether the neceſſity 
of it be conſiſtent with another principle, and with experience. For 
even thoſe pure oils, called eſſential, or etherial, are highly ſapid; 
vet as theſe will not diſſolve in water, there appears to be no 
ſtrict connection betwixt being ſapid, and being ſoluble in that fluid: 
whence, if bodies be reduced into a multitude of parts minute, and 
{harp enough; tis very poſſible, that ſome of them may acquire a 
Mape and ſize that fits them, ſenſibly to affect the organ of taſt, tho 
the bodies themſelves are rather of another nature, than of a ſaline one. 
Thus a ball of glaſs, while entire, will not hurt the skin; but pricks 
it, and cauſes pain, if broken into little ſnarp fragments. And the 
like, perhaps, may wi in the organs of taſt : for ſalt-petre, tho 
it have but a faint and languid taſt; yet if carefully diftill'd, with 
an addition, not diſſoluble in water, and infipid; the parts of it be- 
ing, by the action of the fire, broken aſunder, rubb'd, or ground againſt 
one another, till they are reduced to edged and pointed corpulcles, 
will be reſolv'd into different ſubſtances each whereof has an ex- 
tremely ſtrong and piercing taſt. Now, whence this ſhould proceed, 
but from ſuch a mechanical: change, as we have deſcrib'd, is not eaſy 
to ſay: and, perhaps, alſo, the watry liquor, that comes over in this 
analyſis, may be produced by the operation of the fire; and the 
phlegm being inſipid, fo much taſt as was in the entire nitre, may 
be as well deftroyed, as thoſe of the ſpirit and alkali are generated by 
the ſame agent. But, perhaps, there needs no other argument to ſhew, 
that the ſame parts of matter, according to its different ſtates, may 
have the qualities which chymiſts attribute to their particular principles, 
than our obſervation upon chymical oils, which more ſtrongly affect 
the taſt, than moſt ſalts themſelves. And Helmont aſſures us, that by 
Paracelſus's Sal circulatum, ſolid bodies, among which he particularly 
inſtances ſtones, may be tranſmuted into actual falt, equal in weight 
to the body whereof it was made. So that, as the chymiſts ſuppole, 
there is in theſe mix'd bodies, ſulphur, mercury, and a Terra damnata; 
the ſame portions of matter that pre-exiſted in the form of thoſe 

, Ffimple ingredients, muſt, by the operation of the fire, and an anoma- 
lous menſtruum, have been turn'd into ſalt: and if the Helmontian 
experiment be allow'd good, we may ſafely conclude, whatever be- 
comes of the chymical ſuppoſition, that ſalt may be made of matter 
22 was not ſalt before, and conſequently, that ſalt may be produced 

NOVO. _ e | 
Tze ſalts, properly ſo calꝰd, that appertain to our preſent enquiry, 
ſeem to be chiefly the acid ones e Grit of ſalt, &. 1 
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alkaline or fix d lixiviate ſalts, made by calcination ; ſuch as ſalt of Chymiftry. 
tartar, of wormwood, &. and laſtly, the volatile and urinous ſalts, Yes 


ſuch as thoſe of harts-horn, of urine, of blood, Cc. which taſt and 
ſmell, like that of urine. If, therefore, we can ſhew, that theſe 
may be produced de novo, or tranſmuted into one another, we Jhall 
prove the common chymical doctrine of principles falſe. 

To begin with acid ſalts; we ſee that even ſweet wines often, of them- 
ſelves, degenerate into ſour vinegar, which will diſſolve coral, ſeve- 
ral ſtones, calcined lead, and other minerals. The water imbibed by 
the roots of trees, is, in thoſe that bear lemmons and barberries, chang- 
ed into liquors abounding with ſaline corpulcles, that enable them to 
affect the organs of taſt, and act as acids on pearls, &c. Guaiacum, al- 
ſo, and ſeveral other woods, that do not taſt at all four, will, by 
being diſtill'd in retorts, afford ſpirits plentifully furniſhed with 
acid particles, which, as I have tried, hiſs upon alkali's, diſſolve 
coral, and even lead it ſelf, calcined into minium, and make Saccha- 
rum Saturni of it. Many other vegetable bodies, alſo, do, without 
addition, afford the like acetous liquors. If it be objected, that theſe 
pre-exiſted in the bodies whence they proceeded, and were only ex- 
tricated by the operation of the fire; I expect that this ſhould be 
prov'd ; for the ſweeteſt bodies, and thoſe of different kinds, as ſugar 
and honey, afford a ſort of ſpirits, which are ſharp and piercing, 
And in ſeveral caſes, where we are ſure that acid ſpirits were plentiful 
ingredients of a compoſition, as in Saccharum Saturni, and that magi- 
ſtery, called ſalt of coral, &c. experience ſhews, that the liquor which 
comes over, by diſtillation in retorts, is not acid, but quite of another 
kind, I would not hence be concluded to deny, that acid falts may 
in ſome mixed bodies, be ſo aſſociated with others, and obſcured by 
them, as not to be diſcernable to the taſt, till they are ſeparated by 
the operation of the fire. But to ſhew, that acid falts were de facto 
pre-exiſtent, as acid ones, in the body that affords them, there muſt 
be ſome poſitive proof, other than the liquors diſtill'd from them 
ſince they, as we have already argued, may be not barely extricated, 
but have their acidity produced by the operation of the fire. And falt- 
peter, tho? it have no acid taſt, may be made to afford, by diſtilla- 
tion, above three quarters of its weight of a highly acid liquor ; 
yet it appears not, that ſuch a great proportion of acid particles, or 
poſſibly any conſiderable proportion at all, is employed, by nature, 
in the compoſition of nitre. Nor ought it to ſeem incredible, 
that acid falts, as well as others, ſhou'd be producible by the various 
ſeparations, attritions, coalitions, and changes of texture, which may 
be cauſed ſeveral ways; and eſpecially by the operations of the fire, 
that makes a vehement and various agitation of all the minute parts 
of a body, and may therefore eaſily ſplit or break ſome of them, and, 
as it were, grind others againſt one another, and in ſhort, fo alter 
their bulk, — and motions, as to make them fit to ſtab or 1 
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Chmiſtry. the tongue, and the other bodies they work on, after the manner of 


X. thole ſubſtances we call acid. 
In thewls® We have an eminent inſtance of the production of volatile ſalts in 


tile. 


the ſalt obtainable, by diſtillation, from ſoot ; for tho the wood we 
burn in our chimneys, ſeems to have nothing of the taſt, or ſmel] 
of uriaous ſalts ; nor the diſſolutions of the faline parts of ſuch wood 
deen obſerv'd to have any affinity, in taſt or odour, with the ſalt of 
foot ; yet when wood is firſt burnt in the fire, and then the ſoot af. 
forded by it, duly diſtil'd and rectiſied in proper veſſels, there is 
obtained a ſpirit, and a white volatile ſalt, that in ſmell, and taſt, and 
ſeveral operations, appear to be nearly allied to thoſe of human blood, 
or urine, and may eaſtly be miſtaken for them. 

But this double operation of the fire is not always neceſſary to the 
productions of volatile ſalts out of vegetables; for tho' by diſtilling 
them in retorts, we generally obtain no dry ſalt, but a fſourith ſpi- 
rit, with which I have diffolv'd coral, lead, and other hard bodies, 
that urinous ſpirits wou'd not work on; and tho' being put upon urinous 
falts, they make a great hiſſing, and conflict; yet I have from muſtard. 
feed, that had been kept for a convenient time, obtained, by diſtilla- 
tion, a volatile ſalt that faſtened it ſelf prettily, in figured grains, 
to the u per part of the receiver, and this at the very firft diſtillati- 
en ; ſo that there was no need of rettifying the diſtill'd matter to 
ſeparate that ſalt. And by an eaſy way we may, out of very many ve- 

etables, firſt duly prepared, without adding any thing to them, by 

re diſtillations in retorts, obtain plenty of volatile ſpirits and falts, 
which, by their fugacity, colour, ſmell, taſt, &. prove ſo like the 
falt and ſpirit of urine, ſoot, &c. that he who knew nothing of the 
manner wherein they were made, wou'd readily. conclude they belong'd 
to one or other of thoſe ſorts of bodies. 

I have, alſo, ſometimes produced a volatile ſalt, which wou'd rea- 
dily be pronounced urinous, from a mineral it ſelf; nor was this the 
only foffil from which experience aſſures me, ſalt of this kind is 
obtainable. 

It is not univerſally true, that ſaline ſubſtances, which appear vola- 
tile, and aſcend in the form of ſalt, are of an urinous nature, and 
22 to acids. For I have had from verdigreaſe, diftill'd per ſe, 

ith a ſtrong fire, a very acid ſpirit, which being warily rectified, al- 
forded firſt a ſour phlegm, and then a piercing ſpirit, ſharper than it; 
leaving behind, in the veſſel; ſome few ſpoonfuls of a dark colour'd 


liquor; which, being ſet aſide, and ſuffered to- reſt, did, in great 
part, ſhoot into tranſparent cryſtals, large, thin, and almoſt. like thoſe 


of ſilver diſſolv'd in Agua fortis : they appeared prettily figured at 
the edges, but were ſo odly connected among themſelves, that I could 
not refer them to any of the known geometrical figures; and their 


brittleneſs' made them the leſs traQable z but their ſmell, which was 


ſtrange⸗ 


- 
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ſtrangely piercing, and not inoffenſive, argued them to be of the Cmiſirx 
tame nature with the acid ſpirit which had come over with them. 
But there is a more conſtant and eaſy method of producing ſuch a 
volatile ſalt; for, if amber be gradually and carefully diſtill'd, it will 
afford; beſides the phlegm, ſpirit, and oil, a dry ſubſtance; which, tho? 
the chymiſts call the volatile ſalt of amber, I found to be really of an 
acid nature, upon ſeveral 'of thoſe trials, by which we diſcern a body 
belongs to the family of acids. n 

The laft ſort of ſalts to be ſhewn producible, are the alkaline, or Ard in rhe 
fix d, which ſeem oppoſite to acid ones; making a conflict with them, /taline, er 
and performing ' ſeveral” operations contrary to theirs. i . 

As to the origin of theſe fix'd ſalts of calcined bodies, the chymiſts 
are not of one mind: the moſt wniverfal opinion, before Helmont's 
time, and even of later chymiſts, ſeems to have been, that 
theſe fix d alkalies pre-exiſt in mix'd bodies; and that the fire only 
ſeparates, or extricates them from the parts of the compound. But 
Helmont has ingeniouſly conjectured, that theſe lixiviate ſalts do not 
pre- exiſt, in their alkaline form, in the' bodies that afford them; but are . 
productions of the fire, by whoſe violent action, a part of the ſalt, which, * 
in the concrete, is naturally all volatile, lays hold of {ome parts of 
the ſulphur of the ſame body, and ſo, both together are melted, and 
fix'd into an alkali ; which fixation he exemplifies, by what happens 
when falt-petre and arſenic, tho' both volatile, being expoſed to 
the fire, are, by its operation, flux'd, and made to fix each other. But 
doubt, -whether this account be clear and ſatisfactory; eſpecially if 
tis applied to all fix'd alkalies. For it may be queſtion'd, whether 
it has yet been prov'd, what Helmont teaches, that all the ſalt of mix'd 
bodies, before their combuſtion, is volatile: nor is it declared what 
volatile falt is meant; tho? it be plain, that ſome bodies, which afford a 
fix'd falt, abound in acid ſpirits,” as oak, box, &c. and others, as harts- 
horn, blood, &c. abound in urinous falts, that exerciſe hoſtility with 
acids. And from ſome bodies I can obtain both acid ſpirits, and fuch 
as are called urinous. Tis not eaſy to explain, how the volatile ſalt | 
comes to unite it ſelf ſo intimately with the oil; and, tho* this be alſo 4 
volatile; to compoſe with it a body able to endure the violence of the 1 
fire ; ſince we have more than once try'd, that the volatile ſalt of urine, 1 
or of hartſhorn, and a chymical oil, as of turpentine, or the like, | 
being put together, the ſalt will, indeed, aſſociate to it ſelf ſome parti- | 
cles of the oil; but will, nevertheleſs, with them ſublime, by a very 
gentle fire, in the form of a ſalt. And the example that Helmont gives i 
of arſenic and nitre, ſeems unſatisfactory; becaule, upon mixing equal | 
parts of thoſe two bodies, and, in a ftrong crucible, fulminating them | 
together, a great part of the mixture was driven away by the fire, ſo { 
little alter'd, that *twas very dangerous to be too bold with the fumes} | 
and a large part of what remained, was fix'd only in compariſon of the 
crude arfenic, but not comparably to ſalt of tartar, or other true 
alkali: and the conſtancy of the part that was more fixed, may, pro- 
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bably, be aſcribed to the ſalt- petre; which we know will, without the 
help of arſenic, afford a great deal of fixed falt, if about half of it 
be burnt away by the help of powder'd charcoal, or ſome other conve- 
nient ingredient. It alſo weakens this inſtance of Helmont s, that there 
are other inftances in which we obſerve no ſuch thing ha as his 
hypotheſis would make one expect. For, common ſulphur is by chy- 
miſts ſaid to abound in an oily part, upon whole account it is very 
inflammable; ſo that they would have other inflammable bodies to 


hold that property, by participating of ſulphur. That this concrete, 


alſo, abounds in ſalt, is evident, according to their principles, by the 
acid menſtruum it affords, which goes under the name of Oleum ſulphurit 
per campanam. Yet theſe ingredients, combined by nature, make up a 
concrete, which both in cloſe veſſels, and the open fire, is almoſt 
totally volatile. And in that mixture of the highly dephlegmed ſpirits 
of wine, and of urine, that Helmont calls the ofa alba; tho the urinous 
ſalts manifeſtly combine with the ſpirit of wine, which, being totally 
inflammable, the chymiſts refer to their ſulphur; yet the coagulated 
part does not, by this aſſociation of ingredients, grow fixed, but proves 
very volatile. It might here be urg'd, in favour of the common opi- 
nion of the pre-exiftence of alkalies in mixed bodies, firſt, that there 
is no need to ſuppoſe a colliquation of wen Bogus ſulphurs, oils, or 
any thing elſe, to produce fixed ſalts; fince that ſuppoſition does not 
explain, how two volatile bodies come to compoſe one that is fixed; 
and fince *tis plain, that a body yet more fixed, may be made without 
any aſſociation of different principles. For, the earth, that, together 
with the alkali, remains in the aſhes of a burnt body, is more fixed 
than the alkali it ſelf; and yet derives not its fixity from any combi- 
nation of elements, or principles, but from the groſſneſs, ſolidity, or 
weight, and unfitneſs for avolation, in the corpuſcles it conſiſts of. 
Secondly, ſome inſtances are alledg'd, wherein there is ſuppoſed a dimi- 
nution of the quantity of the fixed alkali of the concrete, by opera- 
tions that are ſaid to carry off the volatile ſalt, before the body comes 
to be incinerated. But, it may be anſwer'd, that, perhaps, thoſe various. 
operations did but rarifie and volatilize part of pre- exiſtent al kali, 


and ſoleft the leſs of it to be recovered by calcination; as, the chymiſts 


tell us, fermentation rarifies the oily of the juice of babes. and 
ſubtilizes them into vinous ſpirits, and ſo, greatly leſſens the quantity 
of the oil. And thus, when wood is burnt in a chimney, tis not in the 
form of an acid ſalt, which is the only one commonly obſerv'd to be 
driven away by diſtillation in cloſe veſſels, but in the form of an urinous 
falt, that the ſaline part of the wood is made to aſcend ; as may appear 
by the diſtillation of foot. But inftead of inſiſting on theſe arguments, 
we need only obſerve, that tho by diſtillation, or any. other known 
way of treating ſalt- petre, there is no oil to be ſeparated from 
it; yet above half the body of it may be eaſily and quickly turn'd 
into a fixed fait, in colour, taſt, and operation, much. like. that of 
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tartar, and other incinerated vegetables. And ſuch an alkali I have Chymiſtry. 
made, without the help of injetted coals, or any other body furnieed 
with a combuſtible ſulphur; ſo that it ſeems not univerſally true, 
that to the production of an alkali, there is neceſſary to be at hand, 
an oil or ſulphur, to be laid hold on by the volatile falt, and fixed 
together with it. But this experiment 1s far more agreeable to our 
doctrine, which derives all thoſe ſalts from the ſize, ſhape, and ſolidity, 
or weight of the faline corpuſcles; ſince the ſame ſalt- petre, whole 
greater portion, by the foreſaid operations, will be reduced to a fixed 
alkali, may, by being diſtill'd with a convenient bole, have its greater 
portion brought over in the form of an acid ſpirit, or ſalt; which 
it ſelf may afterwards be made to concur, materially, to the production 
of an alkali. I might add, that even from one of Helmont's own expe- 
riments, this concluſion follows ; for he affirms, that by the addition 
of more alkaline falt, and the operation of the fire, the earth it ſelf 
that is in the aſhes, may be turn'd into falt : which, if true, argues, 
that a fixed ſalt may be made of what was not before either of 
a faline, or of an oleaginous nature; and, conſequently, without any 
ſuch combination of ſalt and ſulphur, as his hypotheſis ſuppoſes. 
From this experiment I may, alſo, infer the poſſible origin of alkalies, 
4 mechanical changes, that, without the addition of oil or ſulphur, 

operations of the fire produce in the parts of a mixed body ; ſince 
earth ſeems the moſt indiſpoſed of any part of the concrete, except 
water, to be turn' d into fixed ſalt. 

I muſt not here omit an obſervation I have made, which ſeems to Egyptian wa 
overthrow the opinion of thoſe, who will have the violence of the ge, # wative 
fire to be always a neceſfary agent in the production of a fixed or hag 
lixiviate alkali. Having ſome falt, ſent for a preſent out of the Fat, 
to a nobleman, who had been ambaſſador for his Britiſh majeſty at the 
Ottoman court, and affirm'd to be the true Fpyptian nitre, ſo much talk'd 
of by the ancients ; I found it to agree much better with the notion 
books had given me of it, than with that fort to which chymiſts 
generally give the name of nitre, and which, indeed, is the only nitre 
to be uſually met with in our ſhops. 

This falt, I found, was very apt to imbibe the moiſt air, as calcin'd 
tartar, and other fixed alkalies are. But what makes to our preſent 
_ was, that having upon this crude Fpyptian nitre poured ſpirit 
of ſalt; the acid liquor preſently, even in the cold, work'd briskly upon 
it, as if it were a fix'd alkali And hence, by the way, we ſee the 
juſtneſs of that expreſſion of Solomon, when, to repreſent things very 
incongruous to one another, he mentions the diſagreement of vinegar 
and nitre ; for preſuming that Solomon, who reigned in Fudea, a country 
near to Egypt, and had much commerce with the Egyptians, made uſe of 
their nitre, as the beſt, if not the only ſort known in his time and 
country; and finding that nitre is mention'd by the prophet Jeremy, 
as a very abſterſive thing, and fit to cleanſe womens skins, which is a 
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Chymiftry, known virtue of fix'd alkalies, but no more than the former obſervd 
Nn common ſalt-petre; I pour'd upon it ſome ſtrong vinegar, and found, 


An alkali 


wade from 
{---lalt. 


Others from 


ſelt- perre. 


as I expected, that there preſently enſued a manifeſt conflict, with 
noile and many bubbles. Hence it appears, that Egyptian nitre, ac- 
knowledg'd to be a native falt, and made only by the evaporation 
of the ſuperfluous water of the Nile, is yet of a lixiviate nature, or, 
at leaſt, abounds with particles that are ſo; tho' produced without 
precedent incineration, and the matter of it expos'd to no violence of 
the ſire, to make it afford an alkali. ve 

I pretend not, however, to ſay, that alkalies may not be produced 
in multitudes of mix'd bodies, eſpecially in many vegetables, after the 
way propoſed by Helmont. It will ſuffice, for my purpole, if ſome 
bodies, belonging to this family, or kind of ſalts, may be produced 
at all. And, tho” I do not aſſert, that all fix d alkalies are productions 
of. the fire, or made by the help of it, yet I do not remember any, 
except Egyptian nitre, but what armee. 

Chymiits, generally, look upon ſpirit of nitre, and Aqua fortis, as 
containing not alkaline, but acid ſalts; which they conclude from the 
taſt, as well as from the great ebullition that is made, when thoſe 
liquors are pour'd on ſalt of tartar, fix'd nitre, pot-athes,. or other 
unqueſtion'd alkalies. That fea-falt, likewiſe, contains no alkali, is 
generally allow'd ;-- the ſpirit of it being juſtly reckon'd among the 
acid ones: and when I purpoſely. examin'd that concrete, by diſtilla- 
tion, the remaining ſalt, tho* the fire had been violent, was very dif- 
farent from alkalies; yet, I, ſeveral times, made the following expe- 
riment with ſea-ſalt, that retain'd all its acid ſpirit. Upon well-dry'd; 
and powder'd ſea-ſalt, plac'd in a retort, we pour'd ſometimes an. 
equal, and ſometimes a double weight of good {ſpirit of nitre, or 

4 fertis ; and leiſurely diſtilling all that would come over, we+took: 
aut the dry ſalt, remaining at the bottom; which we found much 
chang'd, both as to colour and taſt. This ſalt, being again powder'd, 
and put into a crucible, placed in a convenient fire, was, by the re- 
peated injection of well-kindled charcoal, made to flaſh ſeveral times, 
almoſt like melted nitre; and when it would flaſh no longer, the 
remaining matter, being taken out, did, in great part, appear of an 
alkaline nature; for it had a fiery taſt; and if ſpirit of nitre, or Aqua 
fert, were poured thereon, it would make an ebullition: it turn'd 
ſyrup of violets green, and, in ſhort, exhibited various phenomena 
of alkaline ſalts. TE: | | | | 

There is another way of making an alkali out of nitre, thus: pour 
upon it an equal weight, or half the weight, of ſtrong oil of vitriol; 
and having diluted the mixture, with a convenient. proportion of fair: 
water, diſtil it, by degrees, till there remain a very dry ſubſtance; 
powder this, and mix it well, with about an eighth part of beaten 
charcoal; keep them in fufion, in a ftrong clole crucible, till the. 
mals grow very black, and a little of it being taken out, with a wire, 
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taſts fiery ; then, take out the mixture, which will very eaſily imbibe Chymiſtry. 
the moiſture, of the air, and you will find it, at leaſt while "tis hot Wwe 


and dry, of a more fiery lixiviate taſt, than ſalt of tartar it ſelf, It 
will make an ebulhtion with acid ſpirits, and precipitate ſeveral ſo- 
lutions made with them; it wilt turn ſyrup of violets green, and; 
in ſhort, diſcover it ſelf, many ways, to be of an alkaline nature; tho? 
it be aſſociated with a ſulphur, that may, by various methods, be 
made appear to be plentifully contain'd therein. 

It is, alſo, remarkable, how the ſame body, without the add'tion 
of any other ſalt, may, by varying the manner of the fires applica- 
tion to it, be made to afford either little elſe than acid falts, or a 
leffer or greater quantity of alkali. For, if fine falt-petre be dexte- 
rouſly diſtilbd, with about thrice its weight of ſome proper earth, 
not powder'd bricks, it will, ſometimes, afford very near as much ſpi- 
rit of nitre, as the falt weigh'd; and tho' this, like other liquors, be 
not without phlegm, yet it may be doubted, whether moſt of it 
were not produc'd by the tranſmuting operation of the fire: however, 
we may ſuppoſe, that five parts of fix, or ſix of ſeven, have been 
diftilyd into dephlegm'd ſpirit. 

But, if by frequent injecting into flux'd falt-petre, ſmall pieces of 
kindled charcoal, till it will flaſh no more, fix'd nitre be made; you 
may obtain therefrom, half its weight of an alkaline ſalt, that many 
would, by its taſt and operations, gueſs to be ſalt of tartar, 
But, farther, to ſhew, how much the production of this alkali de- 
pends upon the operation of the fire, which, as 'tis variouſly applied, 
may vary the texture of the ſalt-petre; I made the following experi- 
ment. We took a pound of good ſalt-petre, groſly beaten, and having 
laid it in a conical heap, upon a flat tile, that the air might, on al} 
ſides, have acceſs to it, we cauſed the upper part of it to be kindled 
by a little fragment of burning coal; then, with an iron rod, we 
dexterouſly ſtirr'd the kindled part of the nitre, that the ignition 
might, preſently, be communicated to as many parts of the ſalt as 
ffible : and this nimble agitation of the maſs, was continued to the 
end of the operation; by which method, within few minutes, we ob- 
tain'd, more than once, out of 16 ounces of falt-petre, 10 ounces of 
fix'd nitre, very lixivial in taſt and- operation, and of a pleaſant 
reeniſh blue colour, deeper than ſalt of tartar will uſually be- 
brought to, by being, in a crucible, kept twenty times as long in a- 
ſtrong fire. ; 2 50 

This experiment ſhews what quantity of alkaline. ſalt is, by a- 
different operation of the fire, obtainable from crude nitre; which, 
in a diſtillation, skilfully made for the purpole, may be, in great 

rt, driven over in the form of acid ſpirit and phlegm, 10 as to leave: 
a ſur drizingly {mall quantity of true alkali behind it. Nay, ſometimes, 
I could ſcarce /fird any at all, tho' 1 purpoſely try'd to ſeparate it 


frem the tobacco-pipe clay, wherewith the ſalt had been mix'd ; = 
2888 this, 
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this, after a diſtillation, wherein not half of the nitre had been driven 
into the receiver in the form of ſpirit. 

And, to ſhew, that to make the fix'd ſalt of nitre, the actual in- 
flammation of it in the open air, is not neceſſary ; and that tis poſ- 
ſible to make an alkali of nitre, tho' no combuſtible body be added 
to kindle the corpuſcles of the ſalt by its ſulphur z and, by the aſſocia- 
tion of ſome part of the ſulphur, with the ſaline parts of the nitre, 
to compoſe an alkali; I more than once, with a convenient quantity 
of good ſalt- petre, carefully mix'd about an eighth part of tobacco- 
pipe clay, and putting the mixture into a crucible, cloſely luted at 
the top, we kept it, by a graduated fire, in fuſion for ſome hours; 
and found, that the remaining ſalt was turn'd into an alkali, of a fair 
blue colour, like the better ſort of that fix'd nitre, which is made 
with charcoal. Theſe two experiments ſeem plainly to argue, that to 
the making of fix d nitre, which is confeſs'd to be an alkali, a proper 
change of texture may ſuffice ; whether that change be attempted in 
open veſſels, or in cloſe ones, with, or without the addition of the 
ſulphur of charcoal, or any other combuſtible body. I, alſo, ſucceſs- 
fully attempted to make an alkali of ſalt-petre, by melting moderate 
quantities of it, ſeveral ways, and keeping it in fuſion, with ſome 
metals. And to obviate the ſuſpicion, that ſome chymiſts might have, 
of the material concurrence of a large portion of the combuſtible 
ſulphur, preſum'd to be in the ignobler metals, to the production of 
the nitrous alkali; I ſhall add, that our experiment ſucceeded, when 
we made it, more than once, with very fine ſilver, whoſe ſulphur, if 
it have any, is granted to be fix'd, or incombuſtible. And, I remem- 
ber, the laſt trials afforded us a bluiſh alkali, tho' there were em- 
ploy'd a fifth part of filver in proportion to the nitre; and tho” 
the fire was ſo moderate, as not to melt the metal, that was in-thin 

lates: and of an ounce put in, there wanted but four grains; which 
all loſs, might well be imputed to accidents. 

And as lixiviate ſalts, and alkalies, may thus be 8 by the 
operation of the fire; ſo, may they be deſtroy d, or depriv'd, of their 
alkaline form, and turn'd into a ſubſtance of a nobler nature, by the 
ſame. We took a tolerable quantity of a good ſalt of tartar, that 
had been purified by ſolution and coagulation z and having put it into 
a clean crucible, we kept it in a ſtrong fire, that made the crucible 
red hot, for a conſiderable time; then, at length, giving it a ſtronger 
fire, we poured it out, and again diſſolv'd as much of it as we could 
in cold water, which being ſet to run thro' cap- paper, there appear'd 
in the filtre, a moderate quantity of matter, that would not diſſolve 
in the water, but was turn'd into a kind of earthy ſubſtance; then 
re-coagulating the ſolution, that had paſg'd thro' the filtre, into dry 
ſalt, we again expoſed it in the crucible to a ſtrong fire z and putting 
it into freſh water, we perceived it would not totally diſſolve, but 
left, in the filtre, a ſlime, or mud. And, in this manner, we pro- 

ceeded 
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ceeded to ignite, diſſolve, filter, aud coagulate the ſame ſalt of tar- 


Chymiſtry.. 
tar for ſixteen times, and till found ſuch an earthy ſubſtance re- 22 


maining in the filtre ; and the reſt of the ſalt of tartar fo little al- 
tered, that I concluded it highly probable, the remaining part 
might, by the ſame way of management, be brought to yiela more 
and more of that ſame ſubſtance, which either was earth, or of kin 
to it; being ſomewhat of a nature very different from ſalt of tartar z 
fince it was not fiery on the tongue, and indiſſoluble in water. 

It may illuſtrate, and add probability to what we have ſaid about: 
the producibleneſs of ſalts, to conſider the compoſition and re-compo- 
ſition of ſaline particles, and their operations on other bodies, and on one 
another. For if it appear, that by theſe manifeſt and mechanical ways,. 
ſuch alterations may be made, and ſuch qualities produced, as are 
either altogether, or very near as conſiderable as thoſe which diſcri- 
minate the ſeveral families of ſalts from one another, and from the 
chymical principles, it will be judged the more credible, that theſe- 
families of ſalts may be either tranſmuted into one another, or other- 
wiſe produced. 


To ſhew that common ſalt it ſelf, which ſeems the moſt primitive Commun ſal> 
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and ſimple among groſs and viſible ſalts, may be produced by a change. producible, 


of texture made in bodies very different from it; I ſhalkrecite an 


experiment, which tho” it have ſometimes failed me, yet. it has often 


anſwered my deſire. 

Sandiver is a recrement made when, the materials of glaſs- ha- 
ving been firſt baked together, and then =_ long in fuſion, the 
mixture caſts up the ſuperfluous ſalt, which the workmen. after- 
wards take off with ladles. This ſalt, tho' ſeldom uſed by minera- 
liſts, and ſcarce mentioned by the writers of courſes in. chymiſtry, IL 
Have employed to ſeveral purpoſes. For herein we Have a ſalt, which 
was once altogether lixiviate; and which, by. being kept long melted in a 
ſtrong fire with the ſand, muſt have had its ſaline corpuſcles variouſly: 
and forcibly ground or rubb'd againſt one another, and: againſt the: 
particles of the ſand; ſome of which it may alſo diſſolve and re- 
tain : however, by theſe rude juſtlings and mutual attritions, I thought. 
it very probable, that the alkali muſt have been variouſly. and con- 
ſiderably altered; ſo that ſandiver may conſiſt. of portions differently 
qualified, both with regard to the lixiviate ſalt that was at firſtemploy-- 
ed, and. to one another. | 

We diſſolv'd a conſiderable quantity. of good ſandiver in fair wa- 
ter, filter'd the ſolution, and ſet it to evaporate in a digeftive furs 
nace, till a ſaline cruſt. ſpread.it ſelf upon the top of the liquor; then 


ſuffering it to cool and cryſtallize, we broke that cruſt; to come at the- 


cryſtals, and ſet the liquor, we had poured off from them, to eva-- 
porate further, and ſhoot again; and in this method we proceeded? 
as long as we thought proper: by this means we obtained many? 
eryſtals,, whoſe figures were not. the. ſame, tho' moſt. of them tranſ-- 

pareat- 
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Chymi try parent and prettily thap'd; but the chief thing for which I mention 
OY > this experiment is, that by proceeding thus, I more than once ob- 


* 


tained, not on the very ſurface of the water, as is uſual in the con- 
cret ions of ſea- ſalt, but in other parts, and chiefly beneath the ſur- 
face of the ſaline cruſt, a conſiderable number of grains of ſalt, that 
better anſwered to the deſcription of common ſalt than diſſolw'd and 
filter d ſea · ſalt it ſelf; for theſe grains were large, and as like little cubes, 
as if they had been made by a skilful jeweller; and their ſurfaces had 
a ſmoothneſs and gloſs much ſurpaſſing what I had ever obſerved in 
common alt. 10 3 21 

I may confirm the difference I have mentioned, to be between ſandi- 


ver and common alkalies, by this, that having ſet a large quantity 


of the filter d ſolution of ſandiver to coagulate in a cool place, and 
thereby brought a great part of the ſalt to coagulate into cryſtals, 
almoſt like thoſe of nitre, but ſo very diaphanous, that ſeveral of 
them were clear as rock-cryſtal; I did not obſerve them to relent 
by the moiſture of the air, in a long time, tho' the glaſs: they were 
kept in, was negligently covered with paper only : which argues their 
texture to have been remote from that which 1s proper to alkalies ; 


and ſhews them to be, alſo, ſalts of a peculiar nature. If they were expo. 


ſed to a gentle heat, they would, in no long time, loſe their tranſpa- 
rency, and be reduced to a fine white calx, which being weighed, 
and again diſſolv'd in water, and made again to cryſtallize; would be 


| - tranſparent, and coagulate with it ſelf ſo much of the water as gave 


a very notable increaſe of weight. 
Sandiver is by ſome reckoned an artificial body; my ſecond in- 
Nance, therefore, ſhall be in a body that ſeems natural. If human urine; 
after having been kept for ſome weeks in a cloſed veſſel, be expoſed 
to a moderate fire, it will firſt yield a ſpirit and a volatile ſalt, then 
a large quantity of phlegm, which being totally exhaled, there will 
remain a dry Caput mortuum; and this being warily calcined, diſſolv'd in 
water, and coagulated, if the experiment ſucceed, you will find the 
ſalt very different from a common lixiviate alkali ; or rather, the ſaline 
concretions will differ in form, if not in kind; for I obſerved ſome to be 
oblong, and to look like ſmall cryſtals of nitre, but others rhomboida!: 
and one of the faireſt of the latter, I kept, for many days, expoſed to the 
air; and that in winter, without finding it run per deliquium; as a piece 
of common alkali of that bigneſs wou'd have done, in a ſmall part 
of the ſame time. But beſides thoſe numerous ſaline concretions that I 


cou'd not eaſily reduce to any known figure, there was a conſiderable num- 


ber of fine grains, reſembling common ſalt ; and were, indeed, more ex- 
actly cubical in their figure, than the grains of ſea-ſalt. And I have 
the leſs cauſe to doubt, that the ſea- ſalt, abounding in our Caput mor- 


tuum, was not a common lixiviate alkali, becauſe the Caput mortuum, 


when expoled to calcination, began early to melt in the fire, before 
it was near calcined, not like an alkali, but ſea-ſalt; becauſe the taſt 
| | . was 
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was much nearer to that of brine, than to that of lixivium ; and, Chymiſtry 


irit of falt, as an go Wm 


laſtly, becaule it would make no conflict with the 'P 

alkali would have done; but with ua ſolution of ſilver in Aqua fortis, 
gave a White precipitate. Having diffolved, and filter d a large quan- 
tity of this falt of urine, and ſuffer'd the ſolution to evaporate flowly, 


till it began to have a skin; I found the cryſtals it afforded, in a cool 


place, to be, ſome of them an inch or two long, and ſhaped almoſt 
like cryſtals of nitre, only they were ſharper at both ends; and to 
many of them were faſten'd abandance of minute and oblong cryſtals, 
prettily ſhaped, and * almoſt perpendicularly upon tlie greater 
portions of ſalt. Theſe cryſtals, as they did not reſemble common 
alkalies in figure, ſo they were unlike to them in other reſpects; for 
tho' oil of tartar per deliquium, being poured upon ſome of them, there 
enſued no manifeft commorion, as happens when that liquor is mix'd 
with a ſalt, where an acid is predominant ;/ yet being beaten, and mix'd 
with an acid ſpirit, as that of common ſalt, they made not the leaft 
ebullition, or conflict, tho' they were ſtirrd up and down to excite it. 
Nor did Agua fortis produce any hiſſing noiſe, or froth, when it was 
put upon the ſalt of urine ; tho? at length it diſſolved a large proportion 
of it. And tho” ſtrong oil of vitriol being put upon ſome of the fore- 
mentioned cryſtals, did readily work upon them, and in corroding 
them; excited numerous bubbles; yet this did not make me conclude 
the ſalt to be alkaline z becauſe I have obſerved oil of vitriol, tho? 
not ſpirit of ſalt, or Aqua fortis, to work, after the like manner, upon 
common falt, whereof that the fixed ſalt of urine partook, ſeems pro- 
bable from the phenomenon juſt mention'd ; becauſe by a 
good Aua fort, with a competent quantity of this fixed ſalt, inſtea 
of ſea ſalt, could make it corrode tohated gold, even without heat; 
becauſe ſome part of the ſolution of our fixed ſalt, that was more 
ſlowly coagulable, being mix'd with oil of tartar, preſently grew thick 
and muddy, and ſoon after let fall a large precipitate ; and, laſtly, 
becauſe another part of the ſame ſolution did readily precipitate filver 
diſſolved in Aqua fort, but would not diſcolour a ſtrong ſolution of 
ſublimate made in fair water; from which 'a common hxiviate al kali 
would have immediately ſtruck down an orange colour'd powder. 

A ſuſpicion I once had, that the common ſalt, uſed to ſeaſon our 
aliment, might, in ſome degree, impregnate our urine, occaſioned me 
to examine that of horſes; which 1 found to require rather a ſhorter 
putrefaction than human urine, to fit it for diſtillation. By the ſpirit 
and volatile ſalt of this fluid, which are eaſily obtain'd, it ſeem'd pro- 
bable, that the fixed ſalt would have been not unlike that of human 
urine; tho? I had not an opportunity to examine the Caput mortuum. I 
here choſe to inſtance in urine, becauſe chymiſts never extratt the fixed 
ſalt thereof; tho? all the parts of that fluid ſeem applicable to very 


good 'putpoles. | 
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Different 


$reaucible, 


| "them in a due proportion of water, 


Binds of ſdivits, 


and grow hot; and. uſually continne thus, 
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SECT. I. 


FEE chymiſts apply the name ſpirit to ſo many different ſubſtances; 
that ſuch an ambiguous uſe of the word ſeems to ſhew, they have 
no clear and ſettled notion of the thing. Moſt. of them, indeed, in 
the earn give the term ſpirit to any diftill'd volatile liquor, that 
is not inſipid, as phlegm, or inflammable as oil. But under this general 
idea, they comprehend liquors that are not only of a 2 but, 
according to their principles, of a quite contrary nature; ſome of them 
being acid, as ſpirit of nitre, of ſalt, and of vinegar; and others uri- 
_ or me alkalies z wah are Wr * gn. that 
as ſoon as are put t er in due proportion, they tumultuate 
—— i ell they have diſarmed or 
mortified each other. Beſides the two hoſtile families of ſpirits, there 
is a third, called by them vinous, or inflammable; which, tho' 
very ſubtile and piercing, is not manifeſtly either acid or alkaline ; 
for the taſt and ſmell of this ſpecies, is different from both the other 
ſorts; and yet it is referr'd to one or the other of them, by ſome learned 
chymiſts; with whom I need not diſpute about this matter, ſince tis 
ſufficient for my defign, if it can be made out, that all the three ſorts 
of ſpirits, the vinous or inflammable, the urinous or alkaline, and the 
acid, may be produced. 
And to begin with the vinous ſpirits. Theſe are ſo producible by 
art, that we ſeldom ſind them produced by nature alone, Which, — . 
makes the juice of grapes, but not wine, nor the ſpirit of it; unleſs, 
by the help of man, that juice be preſs d out fermented. A 
the caſe is yet more plain in the inflammable 2 of ale, beer, 
and in the like, made by boiling and fermenting the ſeeds, and other 
parts of vegetables. And tis obſervable, that muſt does not, in diſtilla- 
tion, yield a vinous and inflammable ſpirit. I had once che pleaſure 
to laugh at a man, otherwife. very ingenious, who, to catch the ſuhtile 
vinous ſpirit, that he would have me think was loſt in the common 
way of treating wort, cauſed it to work in a copper limbec; by which 
means he obtained nothing but a nauſeous phlegm. I have, alſo, 
found by trial, that raiſins diſtill d alone, afford an acid and empy- 
reumatical, but not a vinous ſpirit; tho” when I carefully fermented 
y would yield, in diſtillation, an 
inflammable ſpirit, like that of wine. iet 


- If it be -obje&ed, that the vinous and inflammable ſpirit, obtained 
trom bodies by fermentation, Was actually in them before, and is only 
extricated by fermentation ; I anſwer, that this is gratis diftum, and. not 
to he admitted without proof; ſince raiſins, and ſuch other fermentable 
bodies, do not, upon the ſuppoſed analyſis, made by diſtillation, afford 
a vinous ſpirit, but one very different from it. And I ſee. not why the 
TDA e. 
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change of texture, may not turn ſome part of the juice of grapes into Chmiſtry. 
a —_ and inflammable liquor; ſince a little further change is able by: 


to turn the ſame juice into an acid liquor, that is neither vinous nor 
inflammable, as it was before. And I have found by trial, that even 
this vinegar, crude as it is, being ſatiated with the calx of lead, made 

ſe, would afford a ſpirit not acid, but of a very different taſt, and 


inflammable, like the „fi parts of wine. And if it ſhould be 


further objected, that theſe inflammable ſpirits were not produced by 
ſuch operations, but, pre-exiſting in the newly expreſs'd juice of grapes 
were only extricated by fermentation ; and, being afterwards diſguized 
by the acid parti of the vinegar, were again extricated by diſtilla- 
tion; the acid ſalts having fix d themſelves upon the lead they corro- 
ded, and thereby given the ſpirits leave to forſake them; I might 
obſerve, that the objection alledges no phenomena, to make the actual 
pre- exiſtence of vinous ſpirits appear, either in the juice of grapes, 
or in the ſolution of lead. But to examine this matter further, I made 
a Saccharum Saturni with an acid liquor, obtained without fermentation, 
or the addition of any fluid, from wood it ſelf; and then diſtilling it, 
alſo, per ſe, I had a ſpirit that readily took fire, and burnt away in a 
blue like that of ſpirit of wine. I know another objection may 
be framed from the doctrine of ſome chymiſts, who would have ſpirit 
of wine to conſiſt of the oily parts of the juice of grapes rarified and 
ſubtilized. But I need not enter into a diſpute with theſe learned men 


ſince, without examining whether their opinion be true or falſe, if 


it be admitted, it will be conſiſtent enough with mine. For to ſay, 
that by ſubtilization, rarifaction, a peculiar kind of commixture with 
the phlegm, or the like means, the oil contain'd in the juice of grapes 
becomes ſpirit of wine; is but to aſſign the mod, whereby vinous 
ſpirits are produced, not to deny their production. And all I require 
is, to have it proved, or granted, that inflammable ſpirits are really 
produced, by what way ſoever it be. I ſhall add, tho? experience 
thews, that honey, being skilfully fermented with a due proportion 
of water, will yield a greater quantity of inflammable ſpirit, than the 
wine that is made in ſeveral countries; yet when we carefully diſtill'd 
honey, as before fermentation, it afforded us a great proportion of a con- 
ſiderably acid ſpirit, that would diſſolve ſome metals; but a ſurprizingly 
fmall quantity of oil: whence *tis unlikely that ſo inconſiderable a 
2 of that liquor, ſhould be rarifiable into ſo much inflammable 
pirit, as may be obtained from well fermented honey. 

I proceed to the other ſort of ſpirits, as thoſe of hartſhorn, blood, 
ſal- armoniac, ſoot, &c. which we formerly call'd urinous, becauſe - of 
their great affinity, in many qualities, to ſpirit of urine. But as for 
theſe, I know not whether it will be neceſſary to treat of their origin 
apart, ſince they ſeem not ſimple, but compound bodies, conſiſting of 
the volatile ſalt of the reſpective concretes, diſſolvd in the phlegm } 


and, for the moſt part, accompanied with ſome little oil, at firſt un- 


Cec 2 diſcetn'd 
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Clymiſtry. diſcerned by the eye, tho” it afterwards becomes viſible, The pre- 
EY Ys fence of this oil in moſt ſpirits belonging to this family, may, pro- 
bably, be argued from the deep tincture, that, in tract of time, the 
ſpirits of hartſhorn, of blood, Sc. acquire 5 tho preſently 
after their diſtillation, and firſt or ſecond rectification, they were clear 
and colourleſs as water. But in ſpirit, drawn, by the help of an alkali, 
from ſal-armoniac, a concrete not abounding in oily parts, like hartfhorn, 
blood, &c. and kept for ſeveral years, I obſerved no ſuch diſcolouration. 
Having, therefore, hitherto, by recti fications and digeſtions, found nothing 
in theſe urinous ſpirits but aà cryſtalline, volatile falt, moſt commonly 
ſeparable in a dry form, and the phlegm it was diſſolved in, befides 
ſome oleaginous particles that had aſſociated themſelves to it; *twere 
unneceſſary to alledge particular inſtances as to this ſort of ſpirituous 
liquors: *tis ſufficient to refer them to our confiderations on the pro- 
duction of volatile ſalts. | | * paige. 
tad the aci/, That ſome acid fpirits may be generated, or produced, de novo, muſt 
| ſeem probable from what has been already deliver d as to the production 
of acid falts ; and from what we ſhall ſay of acid, urinous, and volatile 
ſpirits, obtained by diſtillation from the ſame mo And if we take 
the word acid, as I here uſually do, in a familiar ſenſe, without nicely 
diſtinguiſhing it from thoſe ſapors that are of kin thereto; perhaps the 
fpirit of ſea-ſalt, and that of nitre, may be proper inſtances of the pro- 
duction of acid fpirits. For tho? ſea-falt, and its diſtilled liquor, have, 
upon ſome bodies, the like operations, as either of them will precipi- 
tate filver out of Aqua fortis, yet the taſt of the ſpirit of falt is exceed- 
ingly different from that of crude falt, not only in ftrength and pene- 
trancy, but in being highly acid; whereas the crude ſalt has a taſt 
not properly acid, but that which by a diftin& name is called faline, 
ſuch as predominates in brine : and it does not appear that this acid 
ſpirit pre- exiſted in that ſtate, in the falt whence it was obtained; ſo 
that we may ſuppoſe it to have been made rather by tranſmutation 
than extrication. And the like, I think, may, with greater probabi- 
lity, be ſaid of the ſpirit of nitre; for tho? this be highly acid, yet 
the nitre that afforded it, is not at all ſenſibly acid: and this new vehe- 
ment taft of the ſpirituous parts, as well as their great efficacy in 
dliſſolving metals, and other bodies, ſeems to have been produced by 
the violent action of the fire, which, by ſplitting the nitrous corpuſcles, 
or by rubbing them one againſt another, &c. makes a comminution 
of them into fragments, or particles; which, both, becauſe of their 
ſſmalneſs and lightneſs, may be elevated by the action of the fire; 
and becauſe of the ſame minuteneſs, and their ſharp pointed figures, 
may get into the pores of many other bodies, and divide their parts. 
Chymiſts, indeed, may object, that alt the acid ſpirit, which can be 
diſtill'd from nitre, was really pre-exiſtent, and only clogg'd and dif- 
guiz d by the alkaline ingredient, wherewith it was aſſociated; as may 
appear, by what I related, of the quick way of making falt-petre, by 
| 289 | x 8 Putting, 
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- putting a due proportion of the ſpirit of nitre to the alkali, or Chymiſtry. 
_ fix'd part that remains after the ſalt-petre has been fulmi- VN. 


nated. This proves, indeed, what I readily grant, that ſalt- petre 
may be artificially compounded of a nitrous ſpirit, and a fix'd alkali ; 


- but does not prove, that nature always, or ordinarily, produces nitre, 


by compounding it of the ſame ingredients: for, it does not appear, 


that wherever falt-petre is generated in the earth, nature has, betore- 


hand, laid in a proviſion of lixiviate ſalt, that is not, with us, to 


be made, without the violence of an incicerating fire, and of corroſive 
ſpirits; to obtain which, or either of them, vehement fires are em- 


ploy'd; whilſt falt-petre ſeems to be ſlowly generated in the earth, 
y gradual, or ſucceſſive alterations of ſome proper matter; wherein, 
for ought I have obſerv'd, not an acid, but an urinous falt is pre- 
dominant; fince earth, that had long lain cover'd with pigeons dung, 
in a dove-houſe, yielded a volatile ſpirit and falt like Sole of urine, 
in diſtillation. I will not, therefore, affirm, that nature never employs 
fix'd alkalies, and acid ſpirits, to make falt-petre; yet, I ſee not that 
chymiſts have hitherto offer'd any cogent proof, that ſhe muſt necef- 
ſarily do ſo. I farther obſerve, that, according to what was formerly 
noted, falt-petre, diſtill'd in cloſe veſſels, affords but an inconfiderable- 
quantity of fix'd ſalt; and that too, a very imperfect alkali; tho' the 
quantity of nitrous ſpirits was great enough to perſuade us, that no- 
thing near ſo much as was wanting of the entire weight of the ſalt- 
E. had paſs'd into the receiver. And a friend of mine, by the 

elp of a peculiar clay, obtain'd near a pound of ſpirit of nitre, from 
a pound of falt-petre; whilſt, on the other fide, by a different ma- 
nagement, tho' without addition, I obtain'd about ten ounces of 
fix'd nitre from a pound of falt-petre: whence, it ſeems probable, 
that the ſame ſubſtance, which, in crude nitre, is almoſt inſipid, 
may, by an operation of the fire, be diſtilYd into a highly acid 


ſpirit, as well as, by another operation and way of management, 


be brought to the nature of a fix'd and cauſtic alkali. It may, alſo, be 


worth conſidering, whether the perfect ſpirit of nitre may not be 


depriv'd of its acid nature, and become, or, at leaſt, materially con- 
cur, to make up a fix'd alkali. For, if ſea-falt, which chymiſts do 
not pretend contains any ſuch alkali, be throughly diſſolv'd in a ſufft- 


cient quantity of ſpirit of nitre, the ſalt, thus compounded, will yield 


a conſiderable proportion of fix'd alkali, reſembling that of ſalt-petre 
which is as likely to proceed from the nitrous, as from the marine 


part of the reſulting ſalt: and it ſo, tis the more probable, that the 


ſaline corpulcles” of ſpirit of nitre, are not primordial bodies, fince 
they may be deſtroy'd, or turn'd into other falts: which is not lefs 
repugnant to the nature of a principle, than "tis to be, de novo, produ- 


cible from a body that was not acid before. | : 
It may add much probability, to what was above ſaſd, concerning 


that 
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Chymiftry. that the ſame body, merely by different ways of ordering it, may be 
2. eaſily brought to Akord either acid, en or volatile ſpirits, 
Ae ſame bs as the artiſt pleaſes. | 
7 op Ars An inſtance of this, we may have from ſome kinds of pulſe, as 
mio Herd beans, Oe. which, if newly gather'd, and diſtilld in a retort, afford, 
foe kinds of beſides a great deal of phlegm, an acid ſpirit. And I had ſuch a 
Joirits, ſpirit from either peaſe, or beans, or both, after they had been kept 
till they loſt their verdure. But if theſe ſeeds be, at a fit time 
duly fermented with common water, it will not be doubted, but that 
they, as well as other mealy ſeeds, muſt yield an ardent ſpirit: but, 
it will not be eaſily believ'd, that without adding any thing to them, 
and barely by keeping them in a dry place, for a certain number of 
months, they will yield a ſpirit, that by one, who did not know 
whence it proceeded, would be Judg'd near a-kin to that of urine, or 
of hartſhorn, and to other faline liquors, drawn from animal ſub- 
ſtances; yet, having diſtil'd theſe pulſe, by themſelves, and without 
Jo much as bruiſing them, they afforded ſpirits, not only far more 
like in ſcent to thoſe I juſt enumerated, 4 they were either to 
acid or vinous ſpirits, but allied to them in more intimate qualities; 
fince they would, as the ſpirit of urine and hartſhorn, make a conflict 
with acid ſpirits, turn ſyrup of violets green, diſſolve copper blue, 
Precipitate a ſolution of ſublimate into a white ſubſtance, and give 
_ other diſtinguiſhing marks of volatile and urinous ſalts and 
ir1ts. . 
8 alſo, may eaſily, by a dextrous ſublimation, be brought 
to exhibit many of their nobler parts in the form of a dry ſalt, as 
well as in that of a ſpirituous liquor. 
The freſh juice of grapes, or muſt, tho? ſweet in taſt, will, if it 
be timely diſtill'd to the conſiſtence almoſt of a ſyrup, yield a great 
N of phlegm, but no ardent ſpirit; and if the ſuperfluous moiſture 
be skilfully evaporated, there will remain a kind of ſapa, of a plea- 
ſant tartneſs, which I have known uſed in ſome places, as an ex- 
cellent ingredient in ſauces, and alſo to ſpread upon bread, inſtead 
of butter. | 
But if this ſapa were ee diſtilbd, I ſuppoſe it would yield 
114 an 9 vinous, but an acid ſpirit; tho* for want of vineyards in England, 
— ſpirit I could not examine any liquor taken out of great veſſels of muſt, 
from the juice and therefore cannot ſay, preciſely and experimentally, what diſtillꝰ'd 
of grapes. liquors it wou'd afford ; fince I know not, certainly, whether the large 
uantity of the ſweet liquor, and its continuance for ſome time in the 
ate of what they call muſt, may not ſomewhat alter its productions: 
but if, as it is probable, that diverſity be not conſiderable, J may ſafe- 
iy ſuppoſe the vinous 1picit, afforded by the juice of grapes, after 
ermentation has turu'd it into wine, is a produced thing, and was 
not in tFat form pre-exiſtent in the juice; for having purpolely cauſed 
ripe gr:pe; to be moderately preſs'd, that the juice might, RIOT 
* | muc 
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much dreggy matter, be ſqueezed out; we put this liquor into a glaſs Chymiſtry.. 
head and body, and, diſtilling it with a gentle fire, obtained a ſcarce credible 
proportion of phlegm ; and then transferring the inſpiſſated remainder in- 

to a retort, after having kept ſome of it for ſapa, we proſecuted the di- 

ſtillations with a ſtronger fire, and obtained not a vinous, but an acid 

ſpirit ;, as we found by its ſmell and taſt; by its corroding fragments 

of coral, even in the cold; by its growing ſweet upon minium, Cc. 

Agreeable to this experiment I found, by tryal, that raiſins, which 

conſiſt chiefly of the juice of grapes inſpiſſated in their skins, by the 

avolation of the ſuperfluous moiſture thro* their pores, being diftild 

in a retort, did not afford any vinous, but rather an acetous ſpirit, 

that as an acid liquor wou'd work upon ſeveral bodies like ſpirit of 
vinegar; and yet, as was formerly noted, tis known that raiſins, 
being fermented with a due proportion of common water, will, after 
a certain time, afford a vinous and inebriating liquor. And tho” in 

the better fort of the known ways of making artificial wines, many 

months, are uſually ſpent in the preparation; yet I have practiſed a 

method which conſiſts chiefly in a determinate proportion of the wa- 

ter to the raiſins, by the help of which, the liquor, in very few 

weeks, became fit to drink; and conſequently to afford, by diftillation,, 

à vinous ſpirit, 

Nay, from the juice of grapes, even after it has been duly fer- An acid ſpi« 
mented, there may be obtain'd by diſtillation, a liquor, which, having not it of wine. 
found mention'd in authors, I take the liberty to name, upon ac-- 
count of its taſt, and ſome other qualities, acid ſpirit of wine. And 
E choſe to make the experiment with canary, as a wine fully ripe, and 
remote from an acid and tartarous nature; We took, then, ſome good 
canary, and having with digeſtive-furnace, and in a glaſs head and bo- 
dy, ſlowly drawn off the ardent ſpirit firſt, and then the phlegm, tilt: 
there remain'd a liquor of the conſiſtence of a thin ſyrup; we:remoy'd- 
it into a retort, — diſtill'd it by degrees of fire; whereby we obtain- 
ed, beſides a ſouriſh phlegm, that came firſt over, a true acid ſpirit; 
as appeared, not only by the taſt, but by the hiſſing noiſe and nume 
rous bubbles that were produced, when we poured it upon a lixiviate: 
falt; as alſo by this, that having put it upon powdered corals; it began: 
briskly to diſſolve them, even in the cold: we likewiſe made it cor- 
rode ſome metalline and mineral bodies. As this acid ſpirit of wine: 
haas a different origin from that of other known acid ſpirits; and even- 
from ſpirit of vinegar, I thought it probable, that it might have 
ſome peculiar qualities; and having put ſome of it upon filings of 
copper, in ſuch manner, that part of them being firſt moiſtened there- 
with, ſhou'd remain expos'd to the air; and others lie beneath the li- 
quor; I found, tho' the tryals were made in the cold, that, in a. 
day or two, the expoſed filings had gained a fine bluiſh green colour; 
but the ſpirit that ſwam upon the other, in few hours, acquired a a 
fine 0 which afterwards, in two or three days, degenerated into a 

co 
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colour like that of the expoſed. filings. The Caput mortuum of the 
diſtill'd wine I found a more fix'd body than one wou'd have ex- 
efted : and tho? probably the finer part belonging to the juice of grapes, 
_ attenuated and ſubtiliz'd, was changed into an ardent ſpirit, and 
therefore appeared not in the diſtillation in the form of oil; yet tis 
not unlikely, that the courſer part of the oleaginous ſubſtance remain- 
ed ſtill in the Caput mortuum; for holding it in the flame of a candle, 
I obſerv'd,' that it wou'd partly exhale in thick ſmoke, partly melt, 
and as it were fry, and partly burn with an actual flame, which 
was not only continued while that of the candle cheriſh'd it, but 
wou'd, after it was removed from thence, continue to flame for a conſi- 
derable time: and a parcel of it being caſt upon quick coals, burned 
with a blaze, almoſt as if it had been amber or bitumen. 
Io return to our juice of grapes; we ſee, merely, by a ſlight dif- 
ference, in point of management, it may be made to afford either a 
vinous or acid ſpirit: and I ſhall now add, that it may be brought to 
yield a volatile or urinous one; for 'tis known, that, in proceſs of time, 
wine affords tartar ; and tho' chymiſts ſuppoſe the ſpirit of 'tartar to be 
of a quite different nature from that of urine and of ſoot; and tho' tartar 
diſtilld\in the common way, affords an acid ſpirit, and another that 
I call anonymous; yet, by a peculiar and flow way of operating, I have 
been able to obtain from crude tartar, without any addition, a ſpiri- 


| 1:% ftuous ſubſtance, that in taſt, ſmell, and ſeveral manifeſt operations, 


much more reſembled. the volatile ſpirit of ſoot, obtain'd as mine of 
tartar was, by mere diſtillation, than an acid ſpirit ; with which it was 
diſpoſed to make a conflict as ſoon as they were put together. But 
ſuch a kind of volatile ſubſtance may be, far more eaſily,-obtain'd from 
the lees of wine, than from tartar ; for having been informed, that an 
expert chymiſt, in Germany, had found the way to get much volatile 
ſalt from lees of wine, I reſolv'd to try whether it might not be 
done, without any addition ; and having procured ſome of the beſt lees 
of Rheniſh wine, I caus'd them to be expoſed in broad veſſels to the 


fun, and the free air, that they might leiſurely, dry, if not alſo be 


impregnated, in order to the volatility. of their ſaline parts. Then 
theſe dry'd feces being carefully diſtill'd in a retort, by degrees of 
fire, the liquor was ſlowly re gified; by which means there alcended, 
before the phlegm, a ſpirituous part, which wou'd turn ſyrup of vio- 
lets green, precipitate difſoly'd ſublimate into a white powder, ſoon 
colour it ſelf upon copper with a deep blue, &c. from whence we 
may infer, that the ſame matter, as it is differently managed, may 
be made to afford an acid, and one we call anonymous, an acetous, a 
yinous, and a volatile ſpirit. N 


Obſervations And here I will relate ſome of the more expeditious and eaſy try⸗ 


wpon 4 new a- 
nonymous ſp i- 
E. 


| 


als that I have made about that kind of liquors, which I iyled ano- 
ny mous; becauſe when 1; firſt ſeparated them from the acid ſpirits, 
wherewith chymiſts had before confounded them, their properties were 
99 x | | | Ve- 
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very little known to me; but having ſince found them to differ in Chmiſtry. 


ſeveral qualities from vinous, from acid, and from urinous ſpirits; 
and having not ſufficiently diſcover'd their poſitive propane, I call 
each the neutral, or adiaphorous ſpirit of the body that affords it.“ 

But *tis here proper to premiſe a tew things in the general. 1. Our adia- 
phorous ſpirit may be obtained, by diſtilling the liquor afforded by woods, 
and ſeveral other bodies, from coral, or calcined lead; for by this means 
the acid corpuſcles of the menſtruum will work upon the coral, or the 
lead, and ſo faſten themſelves to what they corrode, as eafily to part 
with the adiaphorous ſpirits, which are thus permitted to aſcend, by 
themfelves, 'and fall into the receiver in the form of a liquor. I en- 
deavoured to try, whether there was any difference in gravity or fixed- 
neſs, between the acid and nentral ſpirit of wood, without mortityin 
the former; and whether, by the help of this gravity and fixedneſs, 
could ſeparate the acid from the other, and fo preſerve it diſtinct. 

In order to this, I cauſed a quantity of the rectified ſpirit of box, to 
be lowly diſtill'd in a glaſs body and head, placed in ſand, with the 
flame of a lamp; and in the 24 hours, obtain'd but about two 
ſpoonfuls of liquor; and tho' the menſtruum firſt put in, ſcarce exceed- 
ed a pound, yet it was ſeveral days and nights in drawing over. And 
in the operation, the liquor that firſt aſcended was not phlegm, but 
had a very piercing taſt; yet without any manifeft acidity diſcoverable 


* "Tis obſerved by M. Homberg, that 
towards the concluſion of the analyſis of 
a plant, unfermented, there uſually comes 
over a certain liquor, which 92 to 
be both an alkali, and an acid; for it 


makes a ſtrong ebullition with ſpirit of 


ſalt, and changes the tincture of turnſol 
red. To examine into this phenomenon, 
he ſeparately diſtilled two plants, the one 
1 in volatile ſalt, the other in 
acid; and reQifying the acid of the one, 
till it reſembled diſtilled vinegar; and 
purifying the ſalt of the other, he plen- 
tifully diſſolved of this ſalt in its urinous 
ſpirit. Then 22 the two together, 
no ebullition enſued ; tho they would 
both, apart, make a very great efferveſcence, 
the one with ſpirit of ſalt, and the other 
with oil of tartar: and long continuing 
thus quietly together, he had a deſire to 
ſeparate them by diſtillation ; but a'very 
gentle heat firſt raiſed a liquor lightly 
urinous, and at length there aſcended a 
white, cryſtalline, ſaline ſalt, that yielded 
ſomething of an urinous ſcent. This in- 
creaſed his wonder; for ſuch a volatile falt 
from plants he thought a new thing inchy- 
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miſtry. This ingenious gentleman, after- 
wards poured about fix parts of diſtilled 
vinegar, upon one of ſpirit of urin 

well ſaturated with falt, and no efferveſ- 
cence, nor ebullition enſued : and theſe 
were diſtill'd in the ſame manner, with 
the ſame effect as the former. Hence 
M. Homberg concludes, that there is a 
certain -proportion of force required to 
make an acid work upon an alkali. For, 
in theſe caſes, the acid is on one ſide too 
weak, and the alkali too ſtrong. A vege- 
table acid, he ſays, is a Sal terræ, attracted by 
the plant, ground, broke to pieces, and wea- 
ken'd in the circulations and fermenta- 
tions it undergoes therein; but, that a 
ſtrong ſpirit of urine, well impregnated 
with volatile ſalt, muſt be full of ſolid, maſſy 
parts, which lying cloſe by one another, 
are not to be ſeparated by a ſmall force. 


And, accordingly, a mineral acid, which 


has never been weakned like the other, 
eagerly falls upon that ſpirit of urine, 
and ſo will the vegetable acid too, if the 
urinous ſpirit be ſufficiently diluted and 
weaken'd with phlegm. See Memoir. de 
L. Acad. A. 1701. p. 288, 


by 


” a> a 


De Producibleneſt of 
the tongue, tho by putting it upon fine powder of coral, it had 
2 N — me think it not wholly void of acid par- 
ticles. And having often ſhifted the receiver, the better to judge 
whether the portions of the aſcending ſpirit were conſiderably diffe- 
rent in quantity, I found the liquor that came over towards the latter 
than before: and having, at length, diſtilled all I could 
make riſe, we found the laſt parcel to be of a good yellow colour, tho? 
thoſe that preceded it were rg and this was in ſcent ſtrong of 
vinegar, and to taſt more acid than ſpirit of common vinegar ; ſo that 
had I not known how it was obtained, I ſhould have ſuſpected it. to be 
Acetum radicatum; and, accordingly, I found it to be a very active men- 
ſtruum in the diſſolution of ſome bodies, that, for trial ſake, were 
put into it. Now all this ſeems to argue, that the acid portion of ſuch 
diſtilled liquors, is more ponderous, or more fixed, than: the adiapho- 
rous ſpirit, which, Wer that account, may be, in great part, ſeparated 
from it by bare diſtillation, if carefully performed. | 
2. I have obſerved thefe neutral ſpirits to be not, all of them, in every 
reſpett, of the ſame nature; for tho? they agree in ſome general pro- 
perties, which entitle them to the ſame ſpecies or denomination, yet 
they ſometimes differ from one another in. particular qualities. It 
muſt not, therefore, be thought ftrange, if ſome of the experiments 
I ſhall ſet down, do not punctually ſucceed in their hands, who ſhall not 
make uſe of the anonymous ſpirit of box, which: L employed; for 
when 1 ſpeak of an adiaphorous ſpirit in general, I mean the ſpirit of 
box; which I Had freed from its acid part, by. diſtilling it from calcined 
coral: | 
3. Tho' the few: chymiſts, who have taken notice of the diftilled. 
liquors of woods, for example, look upon them, by reaſon of their acid 
taſts, as meerly acetons, and accordingly call them the vinegars, or 
acetous ſpirits of wood; yet, really, the acid portion of theſe diſtilled 
liquors, is far from being the greateſt. . For, beſides what other trials 
I: have made to ſhew this, I took eight ounces of the reftified ſpirit 
of box, wherein the acetous and neutral ſpirit remained confounded, 
as they had been in the firft diſtillation; and having poured this upon 
a quantity of calcined coral, ſufficient to ſatiate the acid corpuſcles, 
which quickly fell to corrode it with noiſe and bubbles, we gently 
diftilld it, to a dryneſs, in a glaſs head and body; by which means 
we obtained of adiaphorous ſpirit very near ſeven ounces and a half: 
and ſome of the menſtruum being waſted in the operation, the acid 
corpuſcles remaining in the bottom with the coral they had corroded, 
weighed but between two and three drams; which ſhews, that not- 
withſtanding the conſiderable quantity of ſtrong ſpirit of vinegar, 
that the diftilld liquor of box contains, the corpuſcles that make it 
ſo acid being coneentred, take up but little ſpace. And as it was 
rational to ſuſpect, that the acetous corpuſcles, being made without 
fermentation, might have ſomething peculiar in their nature, I _ 
| em 
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them to be gradually diftill'd, with a ſtrong fire, from the coral; and Chymiſtry. 
thereby ohtain'd a very red ſpirit, which, tho' many chymiſts wou'd CLAW Su 


take it for a volatile tinfture of coral, was of a very ftrong ſcent, and 
a taſt exceeding piercing, but very different from that of acid li- 
uors. 

1 Whether our adiaphorous ſpirit may be generated by the commixture 
of the finer parts of theoil of the wood, reduc'd to an extraordinary minute- 
neſs, and thereby render'd fit to be exquiſitely mix'd with the phlegm, 
and ſtrictly aſſociated with its particles, I ſhall not, till I am better 
furniſhed with experiments, venture to determine. | 

Having premis d theſe general obſervations, I ſhall proceed to par- 
ticulars ; but defire it may firſt be noted, that for the better dif- 
cerning the phenomena to be produced, I made almoſt all the follow- 
ing experiments in cylindrical glaſſes, about an inch in diameter. 

(1.) Having into our adiaphorous ſpirit of box, drop'd a convenient 
quantity of ſtrong tranſparent oil of vitriol, and ſhaken the liquors 
together, there preſently 3 a rich and lovely red colour, which, 
at firſt, was diaphanous, but wards grew ſo deep as to be opake; 
tho' by ſhaking the glaſs, the thin liquor that wou'd ſlowly glide down 
the inſide of it, being held againſt the light, manifeſted the colour 
to be ſtill red, but much more dark than before. | 

(2.) Some common Aqua fortis being put to our neutral ſpirit, and 
ſhaken a little with it, preſently gave it a rich amber colour, but not 
a true red; but if the liquors were not mingled by agitation, the ſpi- 
rit flowly and gradually obtained the ſame colour : after this change, 
the ſpirit continued tranſparent ; and, which ought not to be omitted, 
the change, at firſt, was wrought without any manifeſt precipitation, 
tho” afterwards, when the mixture had reſted a good while, there ap- 
peared: ſome little and * feculency at the bottom of the glaſs; 
and the inſide of it, as far as the liquor reach'd, was ſullied with a 
cloudineſs not eaſy to be waſhed off. One circumſtance more of this 
tryal too, I muſt not omit ; that notwithſtanding the ſtrong and offenſive 
ſmell, uſual in Aqua fortis ;, it had in our mixture either none, or a 
very faint one; being conceal'd, ſuppreſs'd, or diſguized by the pre- 
dominant odour of the adiaphorous ſpirit. | | 

(3.) Some ſpirit of ſalt being added to our ſpirit of box, the mix- 
ture became much leſs tranſparent than the liquors before their con- 
junction, and for a day or two, was only whitiſh ; but when we re- 
moyv*d it into a digeſtive furnace, and kept it there for many hours, 
it acquir'd a high colour, partaking of brown and yellow; and appear- 
ed to have let fall ſome little ſediment. 

(A.) Having put ſome of our adiaphorous liquor on ſalt of tartar, it 
had not any ſenſible operation upon it, except that it diſſolv'd the ſalt, 
and, after ſome digeſtion, appeared of a yellow colour, tending to 
brown, and faſten'd to the infide of the vial in many little grains of 
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Chmiſery. falt, that ſeemed to have been firſt. diſſoly'd, and then coagulated 
ga again in new figures. | en vive n e | 
(.) Our adiaphorous liquor being: confounded with highly. re&ified 
ſpirit of wine, neither of them appeared, conſiderably, to change their 
colour; there only appeared a ſmall tendency to a yellow, or to grow. 
opake by their conjunction, even after ſome days digeſting ;. but the 
vinous ſpirit: did not. hinder the other from turning red, by the action 
of, ſome ſtrong acid, when poured on the mixture. 

(6.) Rectified ſpirit of urine, put to our adiaphorous liquor, did not 
make any conflict, but joined quietly, with it, or manifeſtly change 
the. colour, of either, whilſt they were kept many. hours in the cold 
but being transferr'd into a digeſtive. furnace, and there detain'd for 
a_night or two, the liquor acquir'd a high colour, which was almgſt 
orange · brown; and there. appeared ſome little feces at the bottom. 
Having made theſe tryals upon our ſpirit with nn thought 
fit to make ſome with ſuch compounded ones, as the ſolution of 
metals; to ſee, tho it were neither, manifeſtly, of an acid, an urinous, 
or. a, lixiviate nature, if it wou'd precipitate any part. of. the diſſol- 
% Te iolicute th . drop'd into ſome of gur ſpirit 
0.) To proſecute this inquiry rop'd into ſome of our: ſpirit, a 
a arten of refined gold, which, at firſt, imparted its 2 
lour thereto; but the mixture quickly loſt its tranſparency, and grew 
muddy, and, after a while, let fall a conſiderable quantity of ſedi- 
Wont, or precipitate.z the upper liquor. having acquired a browniſh 
colour. t PEE 
(8.) Having mix'd our ſpirit with a good ſolution of crude. lead, made 
with an appropriated menſtruum, that diſſolves it readily, and clear, 
almoſt. as Aqua fortis does common ſilver; the mixture preſently. be. 
came muddy, and after ſome days let fall a large ſediment, over 
which ſwam a liquor between brown and red. 

(.) We. put. to our. ſpirit of box, ſome fine blue ſolution, of copper, 
made with an uriaous ſpirit ; and ſoon perceiv'd the mixture to grow 
turbid, which afforded. us, tho* but very ſlowly, a plentiful reſidence. 

(10.)- We mixed with the ſame ſpirit a convenient quantity of ſtron 
infuſion of ſublimate, made in fair water; but found not any manif 
action between thoſe liquors, no more than between dry. and undiſ- 
ſolved ſublimate, and the ſame ſpirit, when we kept them together, 
in this ſame vial. 

(1 Mixing our ſpirit with oil of tartar per deliquium, there did not, 
fuddenly, appear any manifeſt change; but having digeſted the mix- 
ture for ſeveral days, there precipitated a light feculency, whilſt the 
Ares liquor, which was tranſparent, appear d of a colour inclinable 
to red. ; 
 (12:).We, alſo, mingled with ſome of it a convenient quantity of 
vitriol of copper, diffoly'd in fair water, till. the liquor. ſeem'd. ſatia- 

* 


ted. 
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ted with the vitriol; but I remember not that, in ſeveral days, the Chymiſtry. 
ſolution grew manifeſtly opake or diſcolour'd. WEN YN 

(13-) We put to our ſpirit a ſolution of tin, made in a menſtruum 
that diſſolves it clear; but very little alteration enſued, tho” we left 
the liquors for many hours together. 

(14+) But, when I put to our ſpirit a convenient quantity of the ſolu- 
tion of mercury, made in Aqua fortis, the colour of the mixture be- 
came firſt deeply yellow; and, in a minute or two, intenſely red; and 
being digeſted for ſome days, I _—_ at the bottom of the vial, a 
white precipitate, much larger than I expected; and the tranſparent 
liquor that ſwam above it,.was of a rich golden colour. Whether 
phyſicians or ſurgeons ſhou'd apply this precipitate, or tinged li- 
quor, to medicinal purpoſes, I ſhall leave them to conſider. 

(15.) Several of the foregoing experiments were try'd with the ſpi- 
pits of other woods, beſides box, and in particular, with thoſe of oak 

nd guaiacum ; the phenomena - whereof were not, always, the ſame 
with thoſe above recited ; which. may, probably, argue ſome difference 
in the nature of ſuch ſpirits, as there is in the conſtitution of the 
woods that afforded them. | 

(16.) Having put of our neutral ſpirit upon ſome pieces of fine red 
coral, and kept them together for many days, the liquor did not ap- 
pear to have extraded any tincture from them; tho' the upper part 
of the higheſt fragments ſeem'd to be turned white. 

17.) And, laſtly, taking a parcel of this ſpirit, that came over by 
rectification, in a lamp- furnace, long before the more fixed acetous ſpi- 
rit aſcended, I expoſed a vial, ſcarce half full of it, in a very ſharp 
froſty night, in a garden covered with ſnow and ice ; but it was ta- 
ken up, the next morning, not at all frozen, tho' leſs limpid than be- 
fore; and thus it continued, either in a greater or leſs degree, for ſome 
weeks after. 


SSC 
That ſulphurs- 


F H E ſubſtances which chymiſts call the ſulphurs of the mix- — 

ed bodies, that, by the help of the fire afford them, are not Neill. 
of ſo uniform a nature as might be expected in the portions of the 
ſame principle. For, as on the, one hand, they make inflammability 
the conſtituent character of ſulphur ; ſo on the other, tis obvious, 
that there are, at leaſt, three ſubſtances, manifeſtly different in 
conſiſtence, texture, or both, which, according to that notion, 
ought to be referr'd to ſulphur. For ſometimes the inflammable ſub- 
ſlance, obtained from a mixed body, by means of fire, appears in the 


form. of an. oil, that will not mix with. water; ſometimes in Pom 
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Form of an inflammable ores which will readily unite with that 
liquor; and ſometimes, alſo, in the form of a conſiſtent body, almoſt 
like common ſulphur. 

Tis not, however, impoſſible, that in moſt mix'd bodies, what is 
called ſulphur, may be no primordial ingredient, but rather a gene- 
rated or reſulting thing. For what is common to theſe different 
bodies, which paſs under the name of ſulphurs, and is the eſſen- 


tial quality that diſcriminates them from the other material prin- 


Sbenn in vile. 


ciples of mixed bodies, muſt be confeſs'd, if we will ſpeak intelligibly, 
to be a diſpoſition to be turn'd into fire, and uſually, alſo, into flame. 
But ſulphur, it ſelf, is made of thei ſame univerſal matter whereof 
other bodies conſiſt, and is only a coalition of certain particles there- 
of; whoſe aggregate, by having a particular texture, motion, &c. 
acquires thoſe properties, on whoſe account it is called ſulphur. And, 
therefore, if the like texture be found in other portions of matter; 


or if art and chance can frame, and bring together particles of matter, 


and give them ſuch a texture, as diſpoſes them to be kindled, and 
flame, or burn away; theſe qualifications of ſuch an aggregate of cor- 
puſcles, entitle it to the nature of a ſulphur ; whether this portion 
of matter conſiſt, or largely participate of the chymiſts primeval 
ſulphur or no. For, it is not by virtue of the long duration of a 
thing, but by the eſſential qualities belonging to it, that a body de- 
ſerves its denomination. Thus, the ſnow that fell yeſterday, and was 
generated inſtantly, is as true ſnow, as that which has lain for many 
years on the Alps. And, in the judgment of the chymiſts themſelves, 
a pound of quick-filver newly tranſmuted, by a grain or two of their 
elixir, into gold, becomes as true gold as that which was coeval with 
the moſt ancient mines of that metal. 

That *tis not neceſſary the oil or ſulphur, obtained, by the fire, from 
mixed bodies, ſhould be a primeval element, or principle, may be 
probably argued from the growth of plants, fed merely by water; 
which nevertheleſs afford an oil in. diſtillation, And, we ſee, that in 
almond trees, walnut trees, &c. the rain water, which inſinuates it ſelf 
into their roots, is, by ſucceſſive changes of texture, reduced into 
the oil, which the fruit, by expreſſion, ſo plentifully affords. And, to 
obviate the ſuſpicion, of common waters being impregnated with the 
* juices of the earth, I employ'd diſtill'd water to nouriſh a 

ant. 
1 A ſprig of mint, put into rain water diſtil'd, and fed, almoſt wholly, 
with re- diſtilled rain water, weighed, at firſt, three grains; and being 
taken out when it had grown leſs than a month, weigh'd, after it was 
well dry'd with paper and a cloth, ten grains and about a quarter. 
Another ſprig, put in and taken out at the ſame time with the for- 
mer, had attain'd to near four times its firſt weight ; and ſhot out a 
ſecond ſprig much higher than the firſt, and many roots, ſome of 
them near as long again as the whole plant when it was firſt put - 
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If we conſider what a great quantity of oil is afforded by an olive yard, Chi ſtry. 
whole trees are, probably, nouriſhed chiefly by rain water, that, being 


imbibed by the roots, is by various digeſtions, or preparatory changes, 


turned into oil; it will appear probable, that oil may be produced ot 
other ſubſtances; ſince in out inſtance it ſeems to have been made by a 
tran{mutation of water; tho” this be generally reputed of all liquors: 
2 moſt contrary to, and is evidently of a nature exceeding diſtant 

om it. 

And here I will relate an experiment, by which I attempted to 
produce oil out of only two diſtilled liquors, that, according to the 
common eſtimation of chymiſts,are uncompounded bodies; however, they 


are each ot them readily diſſoluble in water, and in one another. Take, 


then, of oil of vitriol, and of ſuch ſpirit of wine as is totally in- 


flammable, an equal weight; mix them together, by degrees, leſt the 


heat they will produce, ſhould cauſe ſome inconvenience; and hay- 
ing digeſted them, with a very wary management. of the fire, draw off 


what will come over; and 2 ſhall obtain, beſides a ſubtile and odo 
an acid, ſulphureous liquor, a conſiderable 
quantity of chymical oil; which I have had ſometimes deeply colour- 


riferous ſpirit of wine, an 


ed, and ſometimes clear like fair water. Nay, it has ſometimes been. 
exceeding fragrant, and without any acidity at all; tho' the taſt of 
it was very ſubtile and piercing, but no way like chat of any ſaline 


liquor I know: whence we may doubt, whether: it is made of the 


ſpirit of wine, or of the oil of vitriol. The circumſtances laſt men- 


tioned ſeem to perſuade the former; eſpecially ſince J found, by trial, 


purpoſely made, that this oil would readily mix with good ſpirit: of 


wine, which had never been concern'd. with oil of vitriol: but, on the. 


other fide, it ſeemed conſiderable, that the oil of vitriol, by this ope- 


ration, was much weaken' d and changed; and it appeared not whence- 


the ſpirit of wine ſhould: have ſo great a-fragrancy.. Beſides, this oil 
was ſo ponderous, as to ſink not only in common water, but in the 
acid ſpirit it ſelf; which ſeemed to be the remains of the alter'd eit 


of vitriol. But I need not be. ſolicitous to determine, which of the 
two liquors afforded this ſtrange oil; for it may well be compoſed of 


both, by their mutual action, and the operation of the fire. If it be 
ſaid, that this inflammable- ſubſtance is made by the extrication of 
the parts which lay concealed in the liquors, before they were brought- 
together; it may be anſwer'd, that till this be prov'd,. our cauſe is- 
favoured by the experiment, wherein there appears nothing ſo likely 


as a change of texture, to produce our anomalous, chymical oil; ſince 


it plainly ſeems to reſult from two bodies, whereof neither was a 


true oil before. For each of them would readily. mix. with water; 


whereas this oil of ours being ſhaken with water, would break, like 
common oil, into numerous little globules, which; preſently after, ſunk. 
to the bottom, and 1e-united there into a liquor, that I have kept, for 


ſeveral weeks, in the water, and. found it, at laſts undiſſolved thereby. 
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Chymiſtry. Some odd rties of this oil make it ſeem likely to participate 'of 
&/ Al the nobler — of vitriol; and the ſulphur of that — extraordi- 

nary virtues aſcribed to it, by ſome of the moſt famous and intelli- 
gent chymiſts, I kept a quantity of this oil, for ſeveral years, to ob- 
ſerve the alterations that time would produce in it; and afterwards 1 
imparted" the medicine; the firſt trial whereof prov'd very ſucceſsful, 

And tho? chymiſts ſhould prove, that our oil was but ſeparated from 
the ſpirit of wine, or the oil of vitriol, in which it was latent before; 
the experiment would ſtill afford a confiderable reaſon for queſtioning 
a principal point in the vulgar chymical dottrine ; wherein *tis confi- 
dently - pretended, that, from the number of ſuppoſed ſimilar ſubſtan- 
ces afforded by a mix'd body, it was actually compounded of a ſet 
number of diſtinct and true material principles, and a determinate 
quantity of each. For if from a diſtilled liquor, as the oil of vitriol, 
or from alcohol of wine, which is commonly reputed uncompounded, 
a liquor of quite another kind may be ſeparated; how little reaſon 
have we to take it for granted, that every diſtilled liquor, ſuppoſed 
one of the component principles of the body that aftorded it, is a 
homogeneous ſubſtance, not further diviſible into different parts ? 

And in con- As for the production of that kind of ſulphur, which goes under the 
Ffent ſulphurs. name of inflammable ſpirits, it is ſufficiently conſidered in treating of 
vinous ſpirits. But what 1 have hitherto ſaid, indeed, relates only 
to inflammable liquors; whilſt it may be pretended, that ſulphur, in 
its proper and primary acceptation, ſignifies a mineral body. But, 
as we formerly ſaid, the chymiſts uſe the term ſulphur ſo ambigu- 
ouſly, that *tis hard to avoid the confuſion which they ſeem to 
have affected; yet, becauſe the moſt intelligible and particular notion 
their writings ſuggeſt of ſulphur is, that tis a combuſtible and in- 
flammable principle, I have hitherto treated of it as ſuch.. And 
as for that ſubſtance which is commonly known by the name of 
ſulphur, tho' there are chymiſts, who have affirmed they can ſeparate 
ſuch a ſulphur from vegetables and animals; yet ſince they teach us 
not the way of doing it, nor give us any proofs, beſides their own 
words, that they have done it themſelves, the thing has ſeemed im- 
probable to the more judicious of their own party ; only a follower 
of Glauber I find to have undertaken, by his maſter's directions, to 
produce a real ſulphur, like the mineral, out of vegetable charcoal, 
by a way, which, becauſe it has deceived more than him, and is 
ſpecious enough to impoſe upon the leſs cautious, I {hall here ſet 
down and examine, as I made it after the author. 

We took equal quantities of good oil of vitriol, and of common 
ſea-ſalt, diſſolved in as much water as was requiſite; this mixture 
we ſlowly diſtilled, till the bottom was thoroughly dry; then ſetting 
aſide the liquor, we took out the Caput mortuum, and having beat it to 
powder, with 4 or ; part of its weight of charcoal, we put it in a ſtron 
crucible, and kept the mixture melted in a vehement fire, till it 

| | grew 
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grew of a dark, reddiſh colour: by this time ſuch a change was 
made in the mals, that it both ſmelt and taſted rank of ſulphur; and 
it ſpirit of ſal-armouiac were ſeaſonably diſtill'd from it, with a mo- 
derate fire, the aſcending ſpirit would be manifeſtly impregnated with 
ſulphur, that was eaſily ſeparable; which may alſo be by ſeveral 
other ways obtained from the ſame fixed Caput mortuum. 

I do not, however, take the ſulphur thus produced, to have been 
the vegetable ſulphur of charcoal, but a mineral one, that lay con- 
ceal'd, in a liquid form, among the ſaline parts of the oil of vitriol. 

For tis not likely, that ſo ſmall a quantity of charcoal as was 
employ'd in this experiment; and much leſs, that ſo ſmall a quantity 
as may ſuffice to make it, can contain ſo much ſulphur, as might this 
way be obtained. | 
And that common vitriol is not deſtitute of mineral ſulphur, ap- 
pears from the ſulphureouſneſs of the marcaſites whereof tis uſually 
made. So that in ſeveral countries, as about Liege, and in ſome parts 
of HTraly, from the ſame ſubſtance «that affords vitriol, they obtain, 
by dit lation, great quantities of common ſulphur, which is ſold for 
ſuch to other countries. And I have found, that there may be ob- 
tained from vitriol, an oil, and a Caput mortuum, which, put together, 
afford an intolerable ſcent of common ſulphur. 

And I have, ſeveral times, purpoſely try'd, that by diſtilling together 
common oil of turpentine, and common oil of vitriol, the former of 
thoſe liquors would make a ſeparation of ſome of the ſulphur, that 
lay concealed in the latter, and as it were extract it; ſo that, beſides 
an exceedingly ſulphureous liquor, which was ſometimes made white 
by the diſſolved ſulphur that paſs'd into the receiver, we had in the 
neck of the retort, a yellowiſh, ſolid body; which being put upon 

uick-coals, would, after a little yellow flame, afford much bluiſn 

e, like that of common ſulphur, which it alſo reſembled in 
ſmell. And ſuch a kind of ſulphur I have alſo ſeen, in tract of time, 
ſettle it ſelf, in conſiderable quantities, at the bottom of the liquor 
diſtilled from the mixture of the two oils above mentioned. Nor 
are theſe the only ways by which I have obtained from oil of vitriol 
manifeſt proofs of its containing a mineral ſulphur, very like the 
common ſort. 

And, in particular, I once put into a retort, one part of running 
mercury, and four of oil of vitriol; and having diſtill'd off the men- 
ſtruum by degrees of fire, there remained at the bottom of the glaſs 
a very white powder; which being afterwards gradually urged with 
a ſtronger fire, afforded, in the upper part of the retort, a great many 
ſmall bodies, that looked like half beads of amber. Theſe, by their 
aptneſs to melt, by their ſmell, and by the bluiſh flame they afforded 
when burnt, appeared to be a kind of ſulphur; which ſeems far 
more unlikely to have proceeded from ſo homogeneous a body as 
quick-ſilver, than from the oil of vitriol; wherein we have ſhewn 
VOI. III. Eee there 


393 


Chymiſtry. 
— 


394 The Produciblenefs of 


Chymiſtry. there are many fulphureous as well as acid corpuſcles. And as- up. 
ou uniting the oils of turpentine. and of vitriol in a due proportion, 
5 E conſtantly obſerved, that they incorporated into a mixture that 
was deeply red; I ſuſpected the chymical cauſe of this phenome. 
non might be, that the oil of turpentine made a ſolution of ſe- 
veral ſulphureous particles it met with in the oil of vitriol; as we 
tee that common flowers of ſulphur give a redneſs to the oil of tur- 
pentine, when diſſolv'd therein. And accordingly I, found, that ſeve- 
ral other chymical oils, and even oil of aniſeeds, wou'd preſently ac- 
quire the ſame colour, when carefully incorporated with a due quan- 
tit 06-01 of vitriol: 

_ As to the ſulphurs of metals and minerals, I confeſs I have not 
yet found enough, either in chymical. writings, or my own expe-. 
rience, to let me ſpeak poſitively about them. It may be doubted, 
whether. the ſulphurs that are ſometimes obtainable from minerals, 
belong'd to thoſe. minerals, as eſſential ingredients; or were only 
corpuſcles of common ſulphur, perhaps a little alter'd, and min- 
gled: in the bowels of the earth, with other parts eſſential to 
the mineral. Thus we ee in native cinnabar, the mercury which 
chymiſts fuppoſe a compleat metal of it ſelf, is ſo mix'd with ano- 
ther body, as not to be, diſtinctly, diſcernable till ſeparated by the fire. 
And from this cinnabar I have, ſometimes, by an eaſy way, obtain'd 
a ſutphur. Since alſo, as we lately noted, the vitriolate marcaſites af- 
ford much common ſulphur by a groſs method of ſeparation, it ſnou'd 
ſeem probable, that ſome common ſulphur may remain more cloſely 
mix d with the ſaline and metalline parts of the vitriol, atforded by the 
fame marcaſites; from which latent corpuſcles of ſulphur may, in 

art, proceed the ſulphureous ſmell, &. obſerv'd in vitriol and its oil. 
And, perhaps, the ſame conſideration may account for the ſulphureous.. 
qualities ſometimes found in the liquors that paſs. for the vinegars 
of mineral bodies; and particularly antimony; to which may, now 
and then, be added ſome metalline ores; for I have had ſuch a ful. 

hureous liquor from good lead-ore, dug out of the mine at Mine- 

een. And that nature her ſelf may blend an imperfect mineral with. 
lead, I have obſerved in an ore of a mine ſo different from the other 
ores of the ſame country, that I did but diffidently gueſs *twas a na- 
tural mixture of lead and antimony, till particular tryals had juſtified. 
my ſuſpicions. 

But tho*-chymiſts pretend to teach us ways of extracting the true 
ſulphurs of minerals and metals; and tho I know, from experience, 
that a real combuſtible ſulphur may be, in a conſiderable quantity, ob- 
tained from antimony ; 2 chymiſts often deceive themſelves and 
others, by miſtaking thoſe things for the true ſulphurs of minerals and 
metals, that really are not ſo. Of this I ſhall give a plain inſtance, 
in the preparation that many of them deliver of the ſulphur of anti- 
mony. For when they have boiled that mineral in a ſtrong — 
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'of pot-aſhes, they ſuppoſe, that, as by the ſame operation common Chymiſtry, 
fulphur is diſſolv'd, lo the menſtruum ſeeks out, aud takes up, only 


the ſulphureous parts of the antimony: and as common ſulphur is 
precipitated out of the lixivium, wherein 'tis diffolv'd, by addiug 
vinegar, or ſome other acid to it; ſo they preſume, that what is ſtruck 
down by the ſame way, from the ſolution of antimony, made in the 
ſame menſtruum, muſt be the true ſulphur of that mineral; and in this 
they are confirmed by the colour. And yet, in reality, not only the 
ſulphur, ſuppoſing there is one, but the other parts of the antimony, 
will be diſſolv'd by a ſtrong lixivium; and the yellow powder that 
is precipitated, is but a kind of crocus, which will ſometimes ſubſide 
of it ſelf, without the help of an acid. Nor does it ſhew, that ſuch 
a body, obtain'd from a mineral or metal, is its true ſulphur, be- 
cauſe it may be made to burn; for unleſs the colour and Tmell of the 
flame concur, I ſhou'd ſuſpect, that the inflammability may be apt to 
ariſe from the great comminution of the prepared body, and from the 
addition employed in preparing it. For thele two may ſo greatly 
contribute to the inflammable diſpoſition -of a body, that little or no 
ſulphur will be neceſſary to make it burn. Thus when an equal weight of 
ſublimate has been diſtill'd from plates of copper, the remaining maſs 
will melt and burn at the flame of a candle, almoſt as readily as 
ſealing-wax. And it may be made appear, that combuſtible and in- 
flammable bodies conſiſt of parts which, fingly, had no ſuch quality ; 
yet the contrary of this is ſuppoſed in the argument, that from ſuch 
qualities infers the preſence of ſulphur in all thoſe mineral prepara- 
tions wherein they are found. I wou'd not, however, be thought to 
derogate from the medical virtues of ſuch ſuppoſed fulphurs; for 
they may be very uſeful concretes, tho” not true principles; the finer 
rts of the mineral being in ſome of theſe preparations extracted and 
rther divided, and, perhaps, very luckily affociated with the finet * 
parts of the body employed to act on them: by which means there 
may reſult new ſubſtances of _ virtue and uſe. And to obtain 
theſe magiſteries from metals, I employed no acid menſtruum or 
liquor made of a particular ſalt; but a neutral or compounded 
ſalt; which, whilſt it was in actual fuſion, wou'd diffolve or cor 
rode the metal that was reduced to thin plates. But there is ano» 
ther ſort of bodies obtain'd from ſome minerals, and perhaps from 
metals too, that has a greater reſemblance to mineral ſulphur than 

theſe crocus's. * : n 
By putting A 5, in a certain proportion, upon crude antimo- 
ny, Ar ale * almoſt totally diſtill'd off, increaſing the fire till 
a dry ſubſtance began to ſublime, we had, in the upper part of the 
retort, a yellow brittle ſubſtance, which being carefully ſeparated 
from the dark-colour'd antimonial powder, that was alſo elevated by 
the force of the fire, appeared not only by its own colour, but that 
of its flame, and ſome other ſigns, * much of the nature of com- 
e e 2 Mon 
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Chymiſtry, mon ſulphur : and this is not the only way whereby we have ob- 

wow tain'd ſuch a ſubſtance from crude autimony, which has yielded us 
a yellow and combuſtible ſulphur, even without the help of a men- 
ſtruum. Paracelſus, indeed, pretends to a way of drawing ſulphurs from 
all metals; but becauſe l am not able to reduce it to practice, nor 
clearly to underſtand his meaning, and the true nature of the inſtru- 
ments he wou'd have employ'd, I will not take upon me to deter- 
mine, whether the ſulphurs he teaches to be obtainable, by this 
method, be genuine, and fit to decide the preſent queſtion. 

However, we have ſometimes by cementing very thin plates of a 
certain metal with burn'd alum, and afterwards dexterouſly elevating 
the more diſpos' parts with fal-armoniac, obtain'd a ſublimate, 
from whence we ſeparated, by ablution with fair water, that diſſol- 
ved the ſalt, a ſubſtance, which, by its inflammability, appeared a 
kind of metalline ſulphur. | 

But, probably, even this ſort of bodies, drawn from a me- 
tal, and from antimony, may not be the effects of a bare ſeparation 
of pre-exiſtent ſulphur, from the other ingredients of the ſubſtances 
that yielded them ; but new concretes, produc'd by the operation of 
the fire on thoſe bodies, and by the combination of ſome of their 
parts with thoſe of the addition, employed. to-obtain the ſulphurs. 

„ For, as far as I have yet ſeen, either ſalt-petre, . crude or diſtilb'd, 
menſtruums made of it, other kinds of ſalts, or oleaginous liquors, are 
employ'd on theſe occaſione. And 'tis very poſſible, . that ſome of 

the more diſpoſed parts of them may aſſociate with thoſe of the 
| mineral. or metal, to be wrought upon; and ſo from this combi- 
nation of the ingredients,. there may reſult a body of a new. tex- 
ture, which texture may diſpoſe it to be combuſtible or inflammable, 
whether the ingredients, in their ſeparate condition, were ſo or not. 
Thus tho Aqua fortis be not inflammable, nor a. piece of crude copper 
inflammable or combuſtible in a common moderate fire; yet the me- 
tal being diſſolv'd in Aqua furtis, and the ſuperfluous moiſture warily 
- , exhaled, there will remain a fuſible concrete, wherein the copper, be- 
ing much comminuted, and its {mall parts fitly affociated with the 
ſaline ones of the menſtruum, compoles a kind of vitriol, that, being 
Held in the flame of a candle, or even of a piece of paper, will. rea- 
dily burn away in a finely colour'd flame, which may be kept diſtinct 
from the other. | | 

In ſhort, it ſeems not improbable, that, if any of the metals be, by 
aà fit menſtruum, or proper ingredient, reduc'd to parts minute enough, 
and theſe parts he fitly aſſociated with ſome of thole of the men- 
ftruum, the metal may, thereby, be brought to burn or flame ; as I 
have ſucceſsfully tryed upon gold it ſelf, whoſe ſulphur the chymiſts 
. wou'd have us look upon as incombuſtible; ſo that for ought yet ap- 
pears, tis allowable to ſuſpect, that the ſulphur obtain'd from a par- 
ticular metal, is not ſo much au elementary or hypoſtatical principle, 

| | barely: 
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barely extracted, as a magiſtery, or {ome other new compound, made Chymiſtry. 
by the combination of the metalline particles, with the body that 
works on them. But it a chymiſt will have metalline preparations of 

this kind, to be ſulphurs, I may be allowed to make them ſerve for 

inſtances of the producibleneſs of ſulphurs. | 
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CORTE have given us no ſettled notion of their mercury, Merexrics r- 


but have left us to gueſs what they mean by it. That which eile. 

ſeems agreed on by moſt of them, when they ſpeak a little intelli- 

gibly of the principle mercury, is, that tis a fluid ſubſtance, or vola- 

tile liquor, which therefore may be diſtinguiſhed from the ſaline principle, 
eſpecially from the alkaline, or fixed ſalt; as it may alſo be from the | 
oil or ſulphur, by its not being inflammable. But theſe marks will 

not diſcriminate it from phlegm, which is alſo a fugitive and unin- 
flammable liquor; and therefore to make the difference, they muſt add 

ſome other quality, ſuch as taſt, which is wanting in phlegm. So 

that, according to this doctrine, the nature of a chymical mercury, 

or ſpirit, will conſiſt in its being a volatile liquor, not inffammable, 
like oil or ſulphur, nor yet infipid like phlegm.” But what a prin- 

ciple muſt this be, that comprizes ſuch different bodies, as acid ſpirits, 

as thoſe of nitre and vitriol ; the urinous, as for inſtance, thoſe of blood, 
hartſhorn, Cc. and the anonymous, as thoſe of guaiacum, honey, Cc. 

' freed from their acidity ; and the running mercuries of minerals 

and metals, as cinnabar, antimony, and lead? But as for the mercu- 

ries, or uninflammable ſpirits of vegetables, and animals, I have en- 
deavour'd to ſhew their production, in treating of ſpirits and volatile 

ſalts. And, therefore, I need only now ſpeak to the production of 
mercury, more properly ſo called, that is, running mercury. 

That there may be extracted, or obtained from metals and minerals, Whether runs 


a fluid ſubſtance, in the form of running mercury, is the common opi- ns mereurice- 


nion. of chymiſts; and in their writings we may meet with many pro- 2 


ceſſes to make theſe mercuries. -— 7 i waar 

But ſeveral of the more learned chymiſts themſelves, have look'd 
upon the pretenſions of others to the art of making them, as a chi- 
mera; and ſome judicious modern writers have exploded all theſe 
mercuries of bodies as meer non-entities; nay, ſome do not ſeruple 
to cenſure all .thole who pretend to have ſeen, or made any of them, 
as credulous, or impoſtors. 

[ here propole to examine, whether from a-metal, or mineral, there: 
may, without rhe addition of any ſubſtance, that certainly contains 
common quick-filyer, be obtained, by art, a ſubſtance reſembling es 
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Cymiſtry, drug in weight and fluidity, in amalgamating with gold, and ſome other 


metals, and in being indiſpoſed to wet or-ſtick to bodies, that are not 
of a metalline nature. a 

Now there are ſeveral proceſſes of making the mercuries of bodies, 
ſo darkly deliver'd, that the generality of chymiſts cannot under- 
ſtand them, ſo as to put them in prattice, 

For ſome of theſe proceſſes are ſet down in terms of art, which, for 
their great darkneſs or ambiguity, are utterly unintelligible, but by 
the authors themſelves, or thoſe who are vers'd in the more myſterious 
parts of hermetic philoſophy. And others there are of theſe proceſſes, 
that require ſome menſtruum, ſalts, or other inſtruments, not in the 
power of. ordinary chymiſts to procure. | 

Inſtances of this kind frequently occur in the writings of ſuch as 
paſs for the adept philoſophers; for inſtance, in Lully's method of mak- 
ing mercury of ſilver; Helmont's way of preparing mercury of lead; 
and Paracelſws's way of extracting the mercuries of all metals. 

Again; there are ſeveral proceſſes to make mercuries of bodies, 
either falſe, or attended with ſuch circumſtances, as render them unfit 
to be truſted, 

Some of theſe having been cautiouſly try'd, by thoſe who had a great 
deſire to find them true, have not ſucceeded at all in practice. Hence 
we have ſo many complaints of fuch chymiſts as have loſt their 
labour in endeavouring to make, according to Beguinw's directions, the 
mercury of filver; tho'I do not take that to be one of the moſt difh- 
cult to be prepared: and he who converſes with thoſe who have 
attempted to make the mercuries of gold, antimony, &c. according to 
the vulgar proceſſes, will find, by their confeſſions, how little the event 
has anſwer'd their expectations. Nor do all the manuſcript proceſſes, 
communicated to private friends as great arcana, much excel the 
other; as ſeveral of my acquaintance have found to their coſt. 
Among the many chymiſts I have known, I remember not above 
three or four credible perſons who would affirm, they had ever 
prepared the mercury of any metal or mineral, except of native cin- 
nabar, which is the natural ore of quick-filver ; or ſeen it made, in a 
conſtant way, by any proceſs found in printed books. So many of theſe 
methods having, therefore, upon trial, been found falſe ; cautious men 
may be excuſed believing other proceſſes for making mercury, which, tho 
not yet try'd, ſeem no more probable, than thoſe that have been 
found unſucceſsful. | 

But farther ; there are ſome proceſſes, wherein it is thought, that 
the mercury of a metal, or mineral, is obtained, when, indeed, the 
produced ſubſtance is miſcalPd ; or the true mercury ſaid to be extract- 
ed, was put in diſguiz'd by the operator. 

I will not here give inſtances of the cheats that may be put upon 
the ignorant and unwary, and ſometimes too upon the skilful, if they 
be not cautious; but ſhall content my ſelf with a few innocent . 
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And, firſt, there are ſome, who finding themſelves unable to make the Cp miſty... 
true mercuries of metals or minerals, aſcribe the name of mercury to RAR, 
productions, whole qualities are very remote from thoſe agreed to be 
eſſential to. quick-ſilver. Thus Glauber ſpeaks much of his mercury 
of Luna, which yet is far from being running mercury; or. having the 
ponderofity, and other properties of true quick-filver. So Angelus Sala, 
in his anatomy of antimony, would have us to look upon the regulus 
of that mineral as its mercury; becauſe he takes it for granted, it 
muſt contain mercury; and fancies no other can be obtained from it. 
To ſhew that the mercury obtained by ſome proceſſes which ſeem to 
ſucceed, made part of the addition employed by the artift in the ope- 
ration, I might have recourſe to an ealy inſtance, a deluding experi- 
ment that I made, by mixing the filings of copper with a certain ſalt, and 
putting them in a glaſs veſſel held over the fire, till the ſalt is thoroughly 
melted, and in part ſublimed; by which operation, the copper ſeems 
to be quite changed, efpecially im colour; while. there remains in the 
lower part of the glaſs a conſiderable quantity of running mercury. 

Laſtly, it is poſſible to obtain from ſome metals and minerals true 
running mercury, or quick: ſilver, that cannot juſtly be thought to 
proceed merely from the addition. 

Having diſtilled copper with certain ſaline ſubſtances, I was not a 
little ſurprized to find, in the veſſels that had been luted together, 
ſome globules of running mercury, which I could not reaſonably 
ſuſpect to come from the addition, that was not ſublimate; nor any 
thing I could judge to contain quick-filver. I afterwards found, 
= s of the like nature had been obſerved by ſeveral of my. 

iends. : 

A chymiſt of my acquaintance preſſing me to communicate to him 
a way of making the mercury. ot antimony. and of lead; to be rid 
of his importunity, I told him what, on a ſudden, came into my 
thoughts; and after I had forgot this affair, he came with great joy, 
to return me thanks for the inftruftions I had given him; bringing along 
with him ſame mercury of antimony, and a little mercury of lead, 
that he had already made by the help of them. And by the ſame means 
he expected to obtain much more mercury from the minerals, when 
they ſhould be longer digeſted with the concourſe of the air in thoſe > 
ſalts, that J had adviſed him to grind therewith... 

Two gentlemen: of my acquaintance, tho' unknown to each. other, 
working, almoſt at the ſame time, upon filver, found parts of that 
metal turned into running mercury; with which odd accident each of 
them came to acquaint me; bringing along with them a little portion 
of the mercury. One of the parcels I found not to be common, but 
metalline mercury; and the artiſt complained to me, that he ſometimes - 
had confilerable quantities of it, to his great loſs z becauſe much of 
the ſilver he employed, in an operation that he expected would prove 
gainſul, being turned into quick-ſilver, had ſwallowed up all —— 2 
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and this invited him to apply himſelf. to me, hoping to find a remedy 


for this inconvenience. 

A fellow-traveller of mine, employing a ſaline body about lead; after 
he had finiſhed his operation, left the lead and ſalt together, for ſome 
months, in a, veſſel, which he laid by in a garret, where the air had 
acceſs to it; and he afterwards found, to his wonder, that tho he had 
employed no mercurial body to work upon the lead, yet part of it was 
turned into quick-ſilver, ſeparable by ſtraining z and more ſeemed in a 
ready diſpoſition to undergo the like change. Whereupon he brought 
me a part of the metal, and a little of the, mercury, which 1 found, 
by experience on gold, to be of a nobler kind than common mercury. 
And I the leſs wonder'd at this phenomenon, becauſe, by examining the 
gentleman, I diſcover'd, that the principal thing he employed in the 
operation was common ſalt. wg 
We took three ounces. of well refined ſilver, in thin plates, and fix 
of common ſublimate, which was put firſt into a retort ; the filver cut 
into ſmall pieces, being laid uppermoſt, that it might be penetrated by 
the aſcending fumes: but the fire having not been made ftrong 
enough, the ſublimate was elevated to the upper part of the retort, 
and left the ſilver ſcarce at all chang'd in the bottom of the glaſs. 
Wherefore, we put the ſame ſublimate and metal into another retort, 
and applying a ſtronger fire, that the ſublimate might be thoroughly 
melted before it could fly away, we obtained no running mercury at 
all; but the greateſt part of the ſublimate was elevated in its uſual 
form; leaving behind it, the filver in a lump, which ſtuck hard to the 
bottom of the glaſs, and appeared much alter'd. It had gained an 
ounce in weight, and many pieces of the metal ſtuck together, and 
ſeemed at leaſt half melted; and were of a kind of horny and ſemi- 
diaphanous ſubſtance, which would readily melt, almoſt like ſealing- 
wax, when held to the flame of a candle, at which yet I could not 
perceive it manifeſtly to take fire. 

An expert metalliſt of my acquaintance, being deſirous to try what 
gold and ſilver he. could get out of a fine Engliſh marcaſite I had pre- 
ſented him; he examined it, according to his method, without any 
mercurial preparation, and found, to his ſurprize, that it yielded, 
beſides other things, ſome running mercury, which he gave me. 

More than one of my friends have made the mercury of antimony, 
by unſulſpected additions, ſuch as ſalts, that had nothing to do with 
ſublimate, or other compoſitions, , wherein common mercury is an in- 
gredient. One of theſe. antimonial mercuries looked ſo odly, that, 
tho" it were made by diſtillation, I try'd whether it would not ope- 
rate on gold in a peculiar manner; and having, accordingly, put a 
little ſine calx of that metal into the palm of my hand, I added to it 
an equal, or a double weight of this mercury, which immediately 
incorporated with a very manifeſt heat. And this is my quick way 
ol examining. other mercuries of bodies; for tho? alone it be not a 
certain 
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certain ſign, that a mercury is of that ſort, becauſe I can obtain a Chymiſtry. 
mercury fo qualified, by a different method from any hitherto men- Lg wmnw 
tioned ; yet as I had ſufficient reaſon to conclude, that they obtained 
thoſe mercuries from the bodies they affirm'd to have yielded them, 
ſo the readineſs of theſe mercuries to mix with gold, without the 
-help of fire, and even to grow hot with it, which vulgar mercury will 
not do, confirmed that they were metalline mercuries, rather than of 
the fame kind with common quick-ſilver. And my way of obtaining 
incaleſcent mercury, is ſo * different from any of thoſe, that there = 
was not the leaſt cauſe to ſuſpect, the mercuries of the reſpettive | 
bodies were ſo obtained; eſpecially ſince I knew that my way was uns» 
known to moſt of the perſons mentioned, and practiſed by none of them. 

Having prepared a particalar mercury of this kind, I put to'one part 
thereof, ſometimes half its weight, and ſometimes an equal weight of 
refined gold, reduced to a calx, or ſubtile powder; and mixing them 
together in the palm of my hand, they grew, in the ſpace of a minute, 
conſiderably hot. The effect was by much the greater, for employing 
an equal weight of gold. Nor did the interpoſition of a paper between | 
the metals and the hand, prevent, tho? it much abated, their heat. 

Theſe experiments were made but with ſmall quantities of the 
mercury; but if we had employed larger, to a due proportion of gol 
tis probable, the heat might have been intenſe enough to crack a glaſs 
vial ; for a dram of it has ſometimes cauſed me to lay it ſuddenly out 
of my hands. This mercury was ſo well diſpoſed to gold, that it would 
preſently amalgamate with an equal quantity thereof, into a hard 
mixture; wherein the mercury ſo far prevailed, as quite to aboliſn the 
colour of the gold. And the power of penetrating and growing hot 
with gold, was ſo effential to our mercury, that after it had been fre- 
-quently diſtilled from that noble metal, it ſtill retamed this property: 
nay; even a ſingle dram of it, after having lain by for three or four 
you grew fo hot with gold, that I feared it would have burnt my 

and. And to try, whether this ſurprizing faculty of growing hot 
immediately upon gold, wou'd continue for a ſtili longer time in the 
mercury; I took ſome that I had kept, hermetically ſealed up, for ten 
or twelve years, and having put it to ſome common calx of gold in 
the palm of my hand, it preſently grew hot: and having diſtilled off 
the mercury, and tried it again, it did, as well as ſome that was un- 
diſtilld, again heat with gold. 

And, by the way, we may oblerve, that a mercury qualified to 
grow hot with gold, and perhaps with other powders, may be made 
by more methods than one or two; for experience has aſſured me, 
that ſuch a mercury may fucceſsfully be prepared, not only by em- 
ploying antimony, and fuch ſolid metals as iron, but even without 
any metal or antimony. But the gold muſt be duly prepared for this 
trial: the ſmalleſt filings I could procure, were not fine enough for 
the purpoſe. Nor will every calx of gold ſerve the tum; that which 
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I principally choſe, was made by quartation, or the melting together 
ene part of fine gold, and three or four parts of cupell'd filver, and. 
then putting the maſs, wherein the metals are mixed almoſt per mi- 
nima, into purified Aqua fortis, which diſſolving only the filver, leaves 
the gold in a fine calx. But there being ſome difficulty in obtaining 
this calx pure, I will add, that by making an amalgam, in the common 
way, with pure gold and vulgar mercury; and ditſolving the mercury 
in good Aqua fortis, there will remain a powder, which being well 
waſh'd with fair water, and kept a while in a moderate fire to dry, will 
become a proper calx for. this purpoſe. And to ſhew, that the heat 
in this experiment proceeds not from the corroſive particles of the 
Aqua forts, employed in preparing the gold; I put upon fine leaf- 
gold, two or three times its quantity of our mercury, and a ſmart heat 
was immediately. produced in my hand. I put two drams of antimo- 
nial quick-filver into the palm of my hand, and added to it, by 
degrees, a dram and half of the powder of fine filver, made by pre- 
cipitation with copper, in the ordinary way; when mixing them with 
my finger, I found they grew ſenfibly warm. And this mixture, in 
a ſhort time, became of a ſoft and uniform conſiſtence, almoſt like 
melted butter; ſo that we added half a dram more calx of filver, 
without rendering the amalgam too ftiff; and, perhaps, we mighc 
have added another half dram, without overcharging that piercing 
mercury ; in which caſe it would have ſwallowed up full its own weight 
of ſilver: ſo different was it from common mercury. And when we 
left off, it had reduced into a very. yielding form, three quarters of 
its own weight of ſolid metal. This amalgam we put into a ſmall 
vial, and ftopt it up-with cork, to obſerve, whether it would harden. 
when kept from the free air. Next morning it appeared to be con- 
creted in the glaſs; and breaking the glaſs on the morning following, 
to take out the matter, we found it conſiderably. hard. and brittle. 
As for the mercury of gold, tho? I have brought a great many 
parts of that crude metal to aſſume a mercurial form, and to come 
over therein by diſtillation, yet I have not ſeen any thing, that I 
was ſatisſied deſerved to be called mercury of gold. But a fo- 
reigner, who ſeem'd a candid gentleman, and, as I perceived, had 
ſeen uncommon things, and who ſhewed me one whereat I was 
ſurprized, aſſured me, that he had met with a very learned man, in 
compariſon of whom he confeſſed himſelf but a novice, who put 
fome gold into a little vial of a certain menftruum, which this gentle- 
man knew not how to prepare; and intimated to him, that the men- 
ſtruum would have a peculiar operation, as well upon gold as ſilver; 
and my relator having put the vial, well ſtopp'd, into his pocket, and 
carried it about with him, was, when he came home, and took it out, 
ſurprized to find, inſtead of the gold he had ſeen-put in, a conſiderable - 
quantity of running mercury. This the artiſt, who cnly lent him the 


Chymical Principles aſſerted. 


menſtruum, did not ſeem to think firange, when made acquaintedChymiſtry. 


with it. 
1 have here been careful to mention only thoſe relations, to which 
I my felf ſaw caule to give aſſent. If theſe inſtances be ſuppoſed 
caſual experiments, whilſt there appears no ſettled way for the 
obtaining the mercuries of bodies, I might alledge, that ſome paſſa- 
ges here deliver'd make it probable, that even ſettled methods of 
making the mercuries of ſome bodies, are not unknown to ſome 
artiſts. And tho' moſt of theſe experiments may be ſaid to have 
been caſual in this reſpect, that thoſe who made them did not princi- 
pally deſign to obtain metalline or mineral mercuries; yet the effects 
produced were as naturally and neceſſarily conſequent upon operations ſo 
managed, as if the artiſt had directly deſfign'd them; which in ſome of 
theſe caſes they did. And it is not material to enquire, whether 
the quick- ſilver, made in thoſe experiments, be owing to chance or skill; 
ſince it 1s plain, that if metals and minerals cou'd, by either way, 
be actually brought to afford running mercury; there needs no more 
to prove that ſuch mercuries are really obtainable from them. 
Whether the mercuries of metals and minerals be pre-exiſting prin- 
ciples, and only extracted from them, may ſeem ſuperfluous to en- 
quire; ſince the generality of chymiſts, of different ages and countries, 
have reſolutely determin'd the affirmative. This, however, is not at 
all to be wonder'd at, ſince, according to their hypotheſis of the tria 
prima, whereof they preſume all perfectly mix'd bodies to be compoſed, 
metals muſt conſiſt of mercury, as well as of ſalt and ſulphur z and 
conſequently afford it upon the analyſis of the body into its three 
primordial ingredients. But notwithſtanding this, the problem ſeems 
difficult to be reſolv'd: for ſuppoſing there are true metalline mer- 
curies preparable by chymiſts; they very ſtudiouſly conceal the ways 
of their preparation. And as *tis very difficult to obtain any of the 
factitious mercuries, wherewith to make the proper tryals ; ſo thoſe 
few authors who affirm themſelves to have poſſeſs'd ſuch mercuries, 
give us but an exceeding lame and defettive account of them; ſtudi- 
ouſly omitting thoſe particulars which are moſt requiſite in order to 
form a right judgment about them. For my own part, I am, at preſent, 
1nclin'd to think, that the mercuries obtain'd from metals, do not 
clearly appear to have been pre-exiſtent in them; and that, at leaſt, 
ſome of them, may be rather fluid magiſteries of metals, than their 
principles. One of the moſt obvious things that ſuggeſted this ſuſpi- 
cion to me was, that whilſt ſome metals, as tin and lead, were in 
fuſion, they wou'd to one, who ſhou'd not know of their being melt- 
ed, appear to be parcels of mercury ; ſince, like it, they are fluid 
and ponderous, wb ſtick not to the crucible, or to ſtones, bricks, or 
almoſt any other bodies, except metalline ones ; ſome of which 
they will eaſily pierce into, as quick- ſilver does into filver or gold; ſo 
that if the fluidity of theſe metals were permanent, they might well 
Fff2 paſs 


— 


404 
C bymiſtry. 


The Producibleneſt of 


paſs for mercuries. And if in the moon as. there are mountains, ſo there: 
ihou'd allo be metalline mines, in caſe the heat of the climate, or os 
the ſoil, ſhou'd keep them corftantly in ſuch a degree of heat, as we 
find ſufficient to melt lead, which need not be very intenſe, theſe me- 
tals wou'd there. imitate our mercuries. Thus Lhave learn'd from tra- 
vellers, that in ſeveral parts of the torrid zone, what would here be 
butter, is there fluid like oil, and ſold, as other liquors, by meaſure, 
not by weight. And an inquiſitive traveller aſſured me, that whilſt 
he was in ſome. parts of the Indies, having furniſh'd himſelf with ſome 
liquid ſubſtances from wounded plants; as ſoon as- he came near Eu- 
rope - they. turned into conſiſtent and pulverable bodies: it is not there- 


fore impoſfible, that the piercing ſalts, and other ſubtile bodies, em- 


ployed in preparing the mercuries. of metals, may, either by their 
natural agility, and. by: ſo altering the ſhapes, and looſing the cohe- 
Gon of the metalline corpuſcles, bring them to ſuch a texture as may. 
ſuffer the etherial ſubſtance, whereto. ſo many other bodies owe their 
fluidity, to agitate them. Theſe cauſes, or ſome other, may poſli- 
bly keep the prepared metal fluid. Thus tho? camphire be a conſiſtend 
and tough body, yet ſome nitrous ſpirits will eaſily penetrate it, and 
may be brought to ftay ſo long with it, that I have kept the oil of 
camphire for. ſeveral years, without loſs of its fluidity, tho expos'd 
to ſuch intenſe degrees of cold as would freeze ſeveral other liquors. 
And fince the vapour of lead can arreſt quick-ſilver, and make it a 
conſiſtent body; and ſince Helmont aſſures us, that the liquor alkaheſt 
being once abſtracted from running mercury, deprives it, and that 
almoſt- irrecoverably, of its fluidity, ſo as to make it pulverable; why: 
may not nature or art ſupply ſome corpuſcles to expel or diſable 
thoſe that keep a metal in the form of a ſolid ; eſpecially: ſince the 
matter of metals themſelves may have been a fluid body. Another 
reaſon why J ſuſpect the mercuries of metals and minerals not to be 
merely extracted principles or ingredients, is, that I have obſerved a 
greater diſſimilitude between running mercuries, furniſhed with all that 
is requiſite to make them paſs for true, than agrees to their being 
ſim ple and primordial bodies, barely extricated from the others, with. 
which they were at firſt mix'd ; as we ſhall ſee hereafter. The chy- 
miſts, alſo, who talk of the mercuries they have drawn from me- 
tals, do not tell us what other ingredients they obtain'd by their 
fuppoſed analyſis ; which leaves it dubious, whether they obtain'd any 
falt or ſulphur or not; and of what nature thoſe ſubſtances were 
that they. did obtain, For if theſe. were not true ſalt and ſulphur, 
the. penuineneſs of the analyſis might be--queſtion'd ; becauſe it may 
be alledg'd, that the chymical operation, and the addition, turuing 
tome parts of the earth into bodies, which muſt not be acknowledged 
to have pre- exiſted in them, may alſo, by a change of texture, have 
turm d ſome other parts of the metal into the form of mercury. 


And 
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la, he delivers a proceſs, from whence ir ſeems manifeſt, that his deſign 
was not to extract a pre-exiſtent quick-ſilver ; ſince he directs us to 
proſecute the work till the quick-filver obtained, be equal in weight 
to the filver to be tranſmuted; whereby it appears, that the mercuries 
of bodies are rather magiſteries than extracts. For in this proceſs of 


Lully it appears not, that the mercurial principle was extracted from 


the ſalt and ſulphur ; but rather that the body of the metal, without 


being analyzed, was turn'd into mercury.. Magiſtery is, indeed, a term 
variouſly employed by chymiſts, and, particularly, tis uſed by Paracelſus, 
to ſignify different things; but the beſt notion I know of it, is, that which 


find authoriz d even by Paracel/us, where he expreſſes himſelf more diſtinct- 


ly, I mean, a preparation whereby there is no analyſis made of the body aſ- 


ſign'd, nor an extraction of any particular principle, but almoſt the whole 
body.1s turn'd into a ſubſtance of another kind : as when iron or copper, by 


anacid menſtruum that corrodes and aſſociates therewith, is turn'd into vi- 


triol of iron or copper; and quick-ſilver, by having a ſufficient quantity 
of Aqua fortis, ſtrongly abſtracted from it, is chang'd into red precipt- 
tate; or by being ſublim'd with common ſulphur, is turn'd into cinna- 


bar: or to give a more appoſite example, when quick-ſilver is, by the 


laſting operation of the fire, without external additions, diſtinct from 


the particles of fire, turn'd into a red powder, call'd precipitate per ſe. 
I! am credibly intormed, and have ſome proof of the thing, that 


there is a place in Tranſylvania, where portions of running mercury fall- 


ing out of the earth, and lying a while in the air, of themſelves co- 


agulate into bodies permanently hard: ſo little difference hath nature 


her ſelf there made between the mercurial fluidity, and the ſolid con- 
ſiſtence of the ſame portion of matter. If, therefore, ſo ſmalba thing 
as the contact of the air can expel, is able, by its preſence, to retain . 
a mineral body in the form of a true running mercury, as well as by 


its receſs to leave it ſolid ; why ſhou'd it be impoſſible for art to in- 


tercloſe. ſome very minute and reſtleſs particles, which, by their va- 


rious and inceſſant motions, may keep a metalline body in the ſtate 
of fluidity ; as 1 lately noted, that the fpirit of nitre, for whole years 


together, kept camphire in the form of a liquid oil? 


But it may be objected, that quick-filver eaſily amalgamates with 
metals; becaule of its near alliance to the mercurial part of thoſe. 


bodies, and that the gravity of the metals is ſuch, as cannot rea- 


ſonably be deduced from any other cauſe than an abundance of the 


mercurial principle. 


To this I anſwer, that amalgamation being, in effect, but a kind of 
diſſolution of metals, in a menſtruum or fluid body, for ſuch is mer-.. 
cury- with regard to them, there is no neceſſity that the ſolvent: 
ſhou'd find, in the metal, a copious ingredient juſt of its own nature; 
for diſſolution depends not ſo much upon the pretended affinity be- 


tween 
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And to give the ſanction of an adept, Raymund Lally, tho" he often Chymiſtry 
aks of mercury in a dark and allegorical ſeuſe, yet in his Clavicu- 
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hymiſtry. tween the ſolvent, and the body it is to work on, as upon the con- 


wW Wow gruity, as to ſize and figure, between the pores of the latter, and 


the corpuſcles of the former. This appears by the ſolution of 


ivory and hartſhorn, that may be made with Aqua fortis ; and of Zink, 


and even of copper, by the ſpirit of vinegar, the urinous ſpirit of ſal- 


armoniac, and ſpirit of vitriol, ſeparately employed; tho' the firſt of 


them be a menſtruum drawn from a vegetable, the ſecond from an 
animal, and the third from a mineral ſubſtance. And I obſerve in amal- 
gamations themſelves, that the facility wherewith mercury joins to a 
metal, does not barely depend upon the plenty of the mercurial in- 


.gredient contained in the metal; at leaſt if the ponderoſity, or ſpe- 
cific gravity of the metal, depend upon the quantity of the ſame mer- 
.curial principle or ingredient ; for we find by experience, that mercu 


will far more eaſily amalgamate with tin, than with copper; whi 
yet is much heavier than it, nay, than with ſilver, which is conſiderably 
eavier in ſpecie than copper, and is by chymiſts preſumed to be 
much nearer of kin to mercury, than is tin. And tho' iron be ſpeci- 
Hcally heavier than tin, yet it is far from being more eaſily amalga- 
mable with mercury; for tin will readily admit this mineral liquor, 
without the help of heat; but there is no way vulgarly known to 
make an immediate amalgamation between mercury and iron. So that 
either the diſpoſition of metals to amalgamate with mercury, does not 
barely depend upon the ſuppoſed plenty of mercury contained in the 
metal; or elſe the greatneſs of the ſpecific gravity does not depend 
upon the more plentiful participation of the mercurial ingredient. 
And as the great ponderofity of metals, in compariſon of other 
bodies, is here ſuppoled to proceed from the quantity of mercury they 
contain; it may be juſtly demanded, whence mercury it ſelf derives its 


weight. Perhaps both in that, and in metals,*tis owing to the ſolidity and 


cloſe order of the corpuſcles they conſiſt of; to which qualification it 
3s not eſſential, that the portion of matter endowed with them be in 
a ſtate of fluidity, rather than ſolidity; for gold and lead are exceed- 
ing ponderous, as well in fuſion, as when cold and hard: and the 
ſame holds true in quick- ſilver, in its liquid form, and when coagulated 
with the vapour of lead. 

It may, again, he objected, that the mercuries of metals muſt needs 
be but partial principles of them; ſince quick-filver being confeſſedly 
heavier than either the ſulphureous, or the ſaline principle, and than 
almoſt any metal; the gravity of a metal cannot reaſonably be ſup- 
pos'd to proceed from the whole body of it, but only from ſome 
one ingredient, heavier in ſpecie than the reſt, and than the metal 
it ſelf. And that this ingredient, or principle, can be no other than 
the moſt ponderous body, mercury. 

But there is no neceſſity to ſuppoſe, that metals, of what denomi- 
nation ſoever, are bodies perfectly homogeneous, tho' they ſeem fuch 


to the eye; and the chymiſts will have metals, as well as other mix'd 
bodies, 
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bodies, to conſiſt of three hy poſtatical principles, whereof mercury is Kry- 
one; altho' it muſt be much heavier in ſpecie, than either the falt or 2 1 
the ſulphur, wherewith it is blended; for from the participation of 
that ingredient, they derive the great ponderoſity of metals. 

And, perhaps, the more ſolid and heavy particles of a metal, may 
lie, not in the form of fluid or mercurial, but conſiſtent parts; and 
theſe may be more diſpoſed than the reſt to be brought, by chymical 
additions, and the operation of the fire, into- the form of a running. 
mercury. Nor ought it to be judg'd incredible, that ſuch a ſolid por- 
tion of the metal ſhould be more ponderous than quick-filver ; ſince, . 
as I have often try'd, ſolid gold is far heavier than quick-filver ; to the 
bare participation whereof that noble metal cannot owe its ſpecific 

ity... 

9 this ſuppoſition it will be eaſy to ſay how the mercury of a 
metal may be heavier in ſpecie, than the metal that afforded it; for 
the ſolid parts, which, by the chymical operation, are reduced into the 
form of quick- ſilver, are then far more ponderous in kind, than the 
other parts of the metal; which being alſo aſſociated with them, make, 
by their comparative lightneſs, the entire metal leſs heavy, than 
an aggregate of all the ſolid parts alone. Thus I have oblerved a 
decreaſe of ſpecific gravity in quick- ſilver, when united, by ſublimation, . 
either with ſulphur into cinnabar, or with ſalt in corroſive ſublimate. 

It might, however, be alledged, that the mercuries of metals being 
in a liquid form, cannot well be ſuppoſed ſuch cloſe and ponderous 
bodies as our hypotheſis requires; and that we our ſelves admit an 
experiment of Raymund Lully, whereby he pretends to reduce the whole : 
body of filver into mercury, which is a heavier ſubſtance than ſilver ; 
in which caſe we cannot ſay, that the corpuſcles which - aſſume the 
form of mercury, were far more ponderous than the others, that 
concurred with them to-compole the metal. | 

I reply, firſt, it is very poſſible that a large quantity of an 
addition may be employed in preparing the mercury of a metal, and 
yet there will really and finally adhere to the metalline parts, but a very 
ſmall proportion of it, which may continue therewith, and keep them 
in a mercurial flux That a very ſmall quantity of additional 
matter, may have a very great power in altering the conſiſtence of 
what is obtained from a metal, as its moſt ponderous portion, 
appears from the bare acceſſion of igneous particles, which is able, in 
time, to turn running mercury into that red powder, called precipitate 
per ſe: and I have found, by trials purpoſely: made, that this powder, 
without any further addition, may be reduced into running mercury. 
And -Helmont, as we be'ore obſerved, relates, that by the abſtraction 
of the liquor alkaheſt, which comes all over in diſtillation, from com- 


mon quick: ſilver, he turn'd it into a fix'd body; whereby we tee how - 
little a quantity of matter will ſerve. to change the conſiſtence of a 


mercurial: ſubſtance... 2 
Beſides, I 
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Chymiſtry. "Beſides, a fluid form does not always argue the -lightneſs of the 


body wherein it is found; ſince it may conſiſt of particles ſo ſolid and 
numerous, that notwithſtanding their inteſtine motion, the body they 
compoſe may be very ponderous ; as appears by red-hot iron, melted 
lead, and in commen quick-ſilver, which, tho' fluid, is heavier than 
any known body except gold. 
But farther, tho' the ſolid portion of a metal retain more of the 
additions employ'd to bring it into the form of mercury, than it can 
be prov'd to contain; yet, this diſadvantage may be compenſated, by 
the new diſpoſition of parts that the mercurial portion acquires in the 
operation which turns it into a liquor ; and may be ſuppos'd to bring 
the parts to a cloſer, or more convenient order than they were in be- 
fore; as ice, when thaw'd, takes up leſs room than when ſolid. And 
tis not impoſſible, that the ſpecific gravity of metalline bodies may 
be increas'd or diminiſhed by ſuch ſmall proportions of additions, as 
do not at all conſiderably add to their abſolute gravity. This the chy- 
miſts ought not to deny, after what they grant of the efficacy of that 
they call the philoſopher's ſtone, whereof they tell us, that one grain, 
if it be of a nobler order, or degree, may tranſmute a whole pound of 
quick- ſilver into perfect gold; whence, conſequently, the ſpecific gravity 
of a metal is vaſtly chang'd by an addition. Beſides, the tranſmuting 
powder, being a compound body, whereof only a part is gold, it may 
probably be ſuppos'd to be more light in ſpecie, than the metal, that by 
addition thereof is produced ; which being pure gold, is the moſt pon- 
derous body yet known. And there is a way of making a — 
lighter in ſpecie than it naturally is, by the addition of leſs than a 
100th part of its weight; as experience has convinc'd me. 
Wherefore, to come to the grand objection drawn from Lully's expe- 
riment, it willnot preſently follow, that, if the whole body of a metal 
be brought into a mercurial form, this mercury deſtroys our hypotheſis ; 
for tho* 1 grant it cannot here be ſaid, as in the former caſes, where a 
part only of the metal is turn'd to mercury, that the obtain'd quick-filver 
may conſiſt of the moſt ſolid and ponderous parts of the metal; yet it 
may ſtill be alledg'd, that, for ought we know, the mercury produc'd 
by the reduction of the whole metal into a fluid form, will be ſpeci- 
fically lighter than common mercury; and ſo cannot be neceſſarily con- 
cluded ſpecifically heavier than the metal that afforded it. I have, 
indeed, had portions of the mercuries of more than one or two metals, 
yet it was but in ſmall quantities; ſo that the other trials I made with 
them, prevented me from examining their ſpecific gravity hydroſta- 
tically, But, that quick-ſilver may be ſpecifically lighter than the 
metal which affords it, the chymiſts cannot reaſonably deny; ſince 


they allow running mercury to be obtainable from gold; and tell us 


great matters of it, becauſe of its proceeding from ſo noble a body. 
Now, if this mercury of gold be ſaid to be of the ſame ſpecific weight 


with common quick-ſilyer, we have a notable inſtance of a mercury conſi- 


derably 
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derably lighter, in ſpecie, than the metal that yielded it. And there- Chymiſtry. 
fore, till experience has manifeſted the contrary, it will not be ablurd x YN 


to preſume, that the mercuries of other metals may, likewiſe, be lighter, 
in ſpecie, than the reſpective bodies from which they were obtain'd : 
but if it be ſaid, that this mercury of gold, may be as ponderous as 
gold it ſelf; then tis poſſible for a metalline body, notwithſtanding 
its being reduced into the form of a fluid, to be equiponderant to the 
metal that afforded it. And to confirm this, I ſhall add, that it is 
poſſible for a metalline body to reſemble another in all the manifeſt 
qualities whereby artiſts examine them; and yet to differ greatly from 
it in ſpecific gravity; as I once obſerved in a metal, that was not only 
white, like filver, and very malleable, but when purpoſely examined, 
endured cupellation, and was reputed by a very eminent artiſt, who 
ſent it me to examine, to be good filver in all proofs ; and yet this 
metal I found, by hydroſtatical trials, to be much lighter, in ſpecie, than 
common ſilver. And if this famous perſon was not miſtaken, that odd 
metal may yield me a notable inftance to my preſent purpoſe ; ſince 
he affirm'd it to be made of quick-ſilver, without the addition of any 
metalline body: for if ſo, that fluid muſt, by a change of texture, 
have ſuffer'd a conſiderable loſs in its ſpecific gravity. And once 1 
had a mercury, which, amongſt other remarkable properties, was con- 
ſiderably heavier, in ſpecie, than common mercury, tho' it were made of 
a body no heavier, and by the help of additions much lighter than that. 
This quick-ſilver looked very fine, was very agile, and had, before 1 
examined it, been more than once diſtill' d. Hence it appears, that while 
a body is in a mercurial form, we cannot ſafely determine what degree 
of ſpecific Audigh has. For ſince a ſort of quick-filver may be far 
more ponderous than the common; tis probable, that another ſort may 
be far lighter than that; and ſo, perhaps, lighter than the metals re- 
duced into that form: for *tis far leſs likely, that the former ſhould 
be produced, than the latter ; becauſe there is but one known mineral 
body at all heavier than common quick: ſilver; whereas there are many 
much lighter than it, which are capable of being aſſociated therewith. 

In ſhort, the argument 1 have. been anſwering 1s not cogent, becauſe 
built upon a ſuppoſition, that the mercuries afforded by metals and 
minerals muſt be of the fame weight with common mercury ; which 
is a bare aſſertion, without any proof, and repugnant to the experi- 
ment juſt mentioned, of the diſtilled mercury, that was heavier than 
the common; and to the preſumption thence derived, that there may 
be bodies in a mercurial form, lighter, in ſpecie, than common mercury. 
And ſince pure gold is far more ponderous than common quick-filver, 
it plainly appears, that it is not to the participation of common mer- 
cury, that metals muſt neceſſarily owe their great weight; but that 
nature and art may contrive the parts of a body into ſo cloſe an order, 
: to make it more ponderous, bulk for bulk, than common quick- 
ilver. 


410 
Chymiſtry, 


WT Ib 


Running mer- 
eyries not bo- 
wagen!. 


Lan eee 
De Productbleneſs of £ 
And here it may be proper to inquire, whether all the bodies, that 
in ſhops, and among chymiſts, - paſs, for true running mercuries, are 
homogeneous, or, ſo much of one and the ſame nature, that the ſeve- 
ral portions of them differ but numerically. 571 | 
I have ſome obſervations to make upon this queſtion, that-will deter- 
mine it in the negative; tho both chymiſts and naturalifts employ all. 
running mercuries indifferently. 
1. And, firſt, it is obſervable, that a running mercury may be 
brought to differ from common quick-{ilyer,, by depuration ; for there 
are in moſt mercuries, either recrementitious particles, or at leaſt ſome 
looſe adherences, ſeparable from the reſt of the body; which being 
removed, the mercury becomes more homogeneous, or clean, than 
before. The like end is alſo obtainable, by grinding, or waſhing the 
mercury very well with ſalt and vinegas, or ſpirit of wine; which will 
commonly be foul'd by what they carry off. And mercury is ſome- 
times attempted to be purified by diſtillation; which, tho' in ſome 
caſes inſufficient, is in others very convenient. And artiſts uſe other 


means to the ſame purpoſe, - No wonder then, if chymiſts themſelves, 


before they. proceed to:.more intimate preparations of mercury, order 
it to be, ſeveral times, previouſly incorporated, and ſublimed with acid 
ſalts or: ſulphurs, and then revived with alkalies; fince, according to 
mechanical principles, it muſt thus be divided into exceeding minute 


globules; whenee it acquires far more of ſurface than it had before; 
lo that a great multitude of ſeparable parts come to be touch'd almoſt 
on every fide by. the ſalts and ſulphurs, whereto, by this means, when 


the quick: ſilver is driven from them in the revivification, tis pro- 
bable, that very many of them adhere, which were not ſuperficial, 
when all theſe, globules made up but one maſs. And, tis poſſible 


too, that the alkalies: hs nu to revive the  quick-filver, may help 


to tear off from it ſome of the feculent particles, which the chymiſts 
deſire it ſhould be freed from. And, by the way, there is no neceſſity 
to have recourſe to falt of tartar, or quick-lime, or ſuch like alkalies, 
for the reviving of quick- ſilver; and, therefore, when I would, with 
eaſe, obtain a- clean and active mercury, I do not employ firſt acid, 
and then alkaline ſalts, but thoroughly mix common cinnabar, finely 
poder d, with a double, or an equal weight of filings of iron, 
or ſteel; for theſe being diſtilled together in a low retort, with a 
brisk fire, the ſulphur of the cinnabar will faſten upon the filings, 
and let the mercury come over fair and vivid, and, perhaps, im- 
pregnated with a ferruginous quality. ** | 
2. There is, alſo, another way of diverſifying mereury by impreg- 


nation; as hen ſome ſubtile parts of another body, are ſo intimately 


aſſociated and united therewith, that not only the addition will 
Pals with the mercury, when ſtrained thro? leather, but, alſo, con- 
tinue with it after diſtillation, whilſt the mercury fill remains very 
wid, I know. there are many chymiſts, who look upon quick-ſilver 
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as a mineral, wherein no other body can faſten, fo as to alter it 
intrinſically, or ſuffer it to be aſſociated intimately, or permauently 
therewith. And, indeed, fince we find that when gold it ſelf, where- 
to, of all bodies whatſoever, mercury is allowed to have the greateſt 
analogy, may yet be ſeparated from it, by committing an amalgam of thoſe 
two metals to leather; which will tranſmit the quick-ſilver, and retain 
the gold; and fince if ſuch an amalgam be diſtilled with a compe- 
tent fire, the mercury will aſcend, and leave all the gold behind in 
the retort; it ſeems improbable, that mercury ſhould be more inti- 
mately aſſociated with any other bodies: but theſe arguments, tho” 
ſpecious, are not ſatisfactory; for the corpuſcles of ſome mineral 
bodies may be ſo well mixed with quick-ſilver, as to paſs with it 
through the pores of leather; and 1 have found, by trial purpoſely 
made, that quick-filver being in a convenient proportion amalgamated 
with tin or lead, and diſtilled with a competent fire, will manifeſtly 
bring over with it ſome of the aſſociated metal; fo that I have not 
only found a conſiderable increaſe in the weight of the diſtilled 
quick-filyer, but it would both leave a tail behind it upon a ſloping 
glaſs; and when this fluggiſh mercury had reſted a while, it ap- 
peared cover'd over with a kind of ſcum, made of the emerging 
corpuſcles of the tin or lead; either of which, eſpecially the for- 


mer, is a metal lighter, in ſpecie, than u Hence it appears, 
n 


that mercury may be ſo united to a conſiderable proportion of a groſs, 

nderous body, of an ignobler kind, as to carry it along with it ſelf 
in diſtillation ; which, therefore, ſeems not to be near ſo certain 
a way, as ſome learned chymiſts think it, to try whether mercury 
be pure; and to free it from adulterating mixtures. Since we ſee 
then, that mercury does not refuſe even groſs impregnations, it is 
not incredible, that it may, in ſome caſes, admit more ſubtile ones; 
and ſo intimately aſſociate with it ſelf ſome of the finer parts of 


certain metals and minerals, as not to part with them by diſtillation, 


or repeated ablution. I had once a diſtilled mercury, made by an 


impregnation of common mercury, a globule whereof being evapo- 


rated from a thin piece of ſilyer, not only ſeemed to have penetrated 
the plate, but left upon it a rugged ſubſtance, of a colour very 
near that of gold. But that common mercury may be impregnated 
with fine particles, I have been perſuaded by ſeveral effects of ſuch 
impregnations: and moſt of the uncommon mercuries, I {hall hereafter 

mention, were prepared after ſome ſuch manner. p 
3. Another thing wherein a mercury may differ from common quick» 
ſilver, is a facility to amalgamate with gold; for, tis known to gilders, 
gold{miths, &c. that to make amalgams with gold and mercury, tis 
uſual to take ſix parts of the latter to one of the former. And not- 
withſtanding ſo large a proportion of mercury, they make both that 
and the gold conſiderably hot to facilitate their mixture; but 1 have 
often had ſubtily impregnated mercuries, with but two parts thereof, 
G gg 2 Icoald 
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Chymiſtry. I could preſently make an amalgam with one part of the calx, or 
leaves of gold, without any other external heat, greater than that of 
the palm of my hand. Nay, fometimes, I have employ'd but one part 
of quick-ſilver to make a mixture; wherein the gold was ſo far from 
appea g ug, that the colour of the quick-ſfilyer ſeem'd not ſenſibly 
impair'd. un 
5 Another difference between ſome mercuries, and thoſe that are 
vulgar, is, that theſe being put to calx of gold, tho' they are, at length, 
brought to mix, yet they will not diſclole any ſenſible heat; but the 
mixture, like each of the incorporated ingredients, will to the touch 
ſeem cold. But I have often found, that a diſtill'd mercury may be 
fo invigorated, that a ſingle dram of it, or, perhaps, a far leſs quantity, 
being barely mix'd by my finger, with as much, or half as much calx 
of gold, would preſently conceive a conſiderable heat, which would, as 
was formerly ſaid, ſometimes, prove offenſive to the pon of my hand, 
wherein I held it. And to convince a very eminent chymiſt, that there 
were ſuch mercuries as theſe, I took a remnant of certain quick- ſilver, of 
whofe diſpofition to incaleſcence I had ſuch an opinion, that tho' we had 
no calx, nor ſo much as filings of gold, but only ſuch pieces as could be 
obtain'd by a hammer and a pair of ſciſſars; I ventured to put it to 
them in a glaſs mortar, when, notwithſtanding the thickneſs and cloſe- 
neſs of the beaten metal, and the coldneſs of the veſſel, the mercury, 
to the artiſt's ſurprize, penetrated the gold, and grew manifeſtly hot 
with it. And this faculty of our quick-ſilver was not tranſient ;, for I had 
kept this parcel of it by me for ſeveral years. The incaleſcent mercu- 
ries, hitherto mentioned, were invigorated by tedious and laborious 
operations; but 1 know, by experience, a way, tho' it be hard to hit, 
that will in an hour, and perhaps in leſs time, qualify mercury to 
grow preſently hot, tho' in a manner vaſtly inferior to the former. 
F. When an invigorated mercury is, by due impregnation, qualified 
to amalgamate readily and intimately with gold, and penetrated ſo as 
preſently to grow hot therewith, it is not ſtrange that it ſhould alſo 
differ from common mercury, in being able to carry up with it part of 
the gold, wherewith it was ſo ſtrictly aſſociated. I know, tis often 
thought incredible, that crude gold ſhould be volatilizd by quick- 
ſilver ; and, indeed, the common tort may be many times diſtil'd from 
gold, without carrying up any of it; but with a very ſmall quantity of 
a mercury, ſubtilly impregnated, I have elevated ſo much calx of gold, 
that the inſide and neck of the retort, were richly gilt by the adherent 
particles of that metal, which would ſometimes ftick ſo- cloſe, as not, 
without difficulty, to be ſeparated from the glaſs: and having, with 
one of theſe noble mercuries, amalgamated: about half its weight of 
calx of gold, tho? it did not gild the inſide of the glaſs, yet I found, 
that the diſtill'd mercury was manifeſtly increas'd in weight, and ſome- 
what changed in colour and. conſiſtence. | 
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6. Upon diſtilling an amalgam, made with one of theſe ſubtily im- 
pregnated mercuries, and the calx of gold, I have oblerv'd a large part of 
the bottom of the retort, to be left adoru'd with a very lovely colour, 


almoſt like that of a turquoile ſtone, inclining to yellow, and ſomewhat 


changeable; and the ſtain ſeem'd to have penetrated the glaſs, tho' left 
by a very ſmall quantity of the amalgam; and tho? the mixture were di- 
RiN'd but in a ſand heat. And another amalgam of gold, with an invi- 
gorated mercury, being long decotted, the veſſel broke, and left the 
lower part of the glaſs permanently ting'd with a pure and tranſparent 
red, that ſeem'd to reſemble a fine ruby. 

7. I have found another ſurprizing difference between ordinary quick- 
filver, and ſubtily impregnated mercuries; for tho' one would expect 
that mercuries ſo piercing, and ſo diſpos'd to adhere cloſely to gold, 
ſhould make with it amalgams, far more eaſy than thoſe made with-ordi- 
nary quick- ſilver, to be turn d into red precipitate; yet I found the con- 


trary upon trial. Chymiſts mention about ſix weeks, as the uſual time 


wherein mercury may be precipitated per ſe; and allow but a ſhorter 


time, to make this precipitation, when tis amalgamated with gold; but 


I have kept invigorated mercury, amalgamated with about a third part 
of its weight of fine gold, for above three months, without having ſo: 
much as a grain of precipitate, that I could perceive; tho' the mercury 
grew hot with the gold at their being mingled, and tho' the whole 
were kept in a heat, able to make quick-filver circulate. This I try'd. 


with other ſorts of invigorated mercury; but, in above five or ſix. 
months, obtain'd not a ſingle grain of precipitate ; tho* the heat was 


ſo ſtrong, as to carry up many parts of the quick-ſilver, and of the 


gold with it, to the top of the glaſſes. Nay, the fire was ſo violent, 


that one of the hermetically ſeal'd glaſſes beginuing to melt, the ſpiri- 
tuous matter, included in it, was ſo forcibly expanded, as to ſtretch 
the weaker fide of the veſſel, and make it bulge out; tho” it did not 
break. Nor is the ſpace of fix months, the longeſt term, during which [I 


have kept gold in decoction with invigorated mercuries, without obtain-- 


ing a red powder, or precipitate; ſo that as far as I have yet try'd, 
the more ſubtile, and richly impregnated mercuries, are far leſs apt 


to afford precipitates with gold, than common quick: ſilver is. As if 
that diſpoſition, to be turi'd into powder, required the preſence of the 


recrementitious, or more ſeparable part of quic k- ſilver, which a chymiſt 
would perhaps call its ſulphur. This, I confeſs, was a-dilappoiatmeut 
to me; for I had hopes of making a precipitate with gold, and ſome 
of theſe noble and richly impregnated mercuries, that ſhould prove a 
bettter medicine than precipitates made with gold and only common 
mercury; tho' even of ſome of theſe, when dexterouily prepared, and 
kept their due time in decoction, I have ſeen great effects, when. ex- 
hibited in a juſt doſe, and prevented from raiſing a ſalivation. 

8. The laſt difference | ſhall obſerve between ſome diſtill'd mercuries 


and. common quick- ſilver, is their inequality in ꝑoint of ſpecific oils 
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J had once the opportunity to examine, hydroſtatically, a noble mer. 
, for the impreguating whereof, neither gold nor ſilver was em- 
ploy'd, and 1 found it very conſiderably heavier, in ſpecie, than common 
quick-ſilver; tho". this mercury had been ſeveral times diſtill d, and by 
other means depurated ; which to me ſeemed to argue, that even vo- 
latile gold is able to increaſe the ſpecific gravity of mercury. And 
the ponderofity of this mercury ſeems more ſurprizing, becauſe having, 
by the tame method, examined another, made after a ſtrange way, 
without common mercury, I found it ſcarce at all to differ in gravity 
from ordinary quick-filyer, ; 

And, by the way, tis no juſt inference, the heavier the mercury, the 
more fix d; for having inſtructed a gentleman how to make an invigorated 
mercury, which I judg'd to be much of the like nature with our 
ponderous one, but leſs tedious, and far leſs difficult to prepare; this 

gentleman inform'd me, that in purifying and invigorating his quick- 
filver, he found it ſo alter'd and ſubtilized, that he could diſtil it in 
leſs than half the time, he had formerly employ'd to drive it over, 
with the like fire and veſſels. 

And whatever ſome learned chymiſts, and others, teach to the con- 
trary, it is matter of fact, that mercuries may be ſubtily impregua- 
ted more ways than one, 1o as to penetrate gold very powerfully, and 
grow hot with it. And it ſeems to me very probable, that the diffe- 
rent methods employ'd to prepare theſe mercuries, by impregnating 
them with a particular mineral or metal, may much diverſify their 
qualities and operations, according to the reſpective natures of the bo- 
dies made uſe of. And tho' there ſeem ſo great a difference between 
quick- ſilver and vegetable ſubſtances, yet I have ſeen a mercury that 

was prepared by the help of vegetables, without metals or minerals, 
more noble than, and very different from common quick- ſilver. And as 
ſeveral bodies and methods may be employed in the preparation of 

noble .mercuries, ſo it ſeems very probable, that the common mercu- 

ries, thus prepared, may have different, but noble qualities and uſes, 

not only in chymiſtry, but medicine; as being fitted for powerful ope- 
rations, as well upon human bodies as the more ſtubborn ones of metals 

and minerals. I am not, indeed, forward to recommend the needleſs uſe 
of mercurial medicines, of which we may too often ſee bad effects, 
1f they be not as well prudently and cautiouſly given, as faithfully and 

Skilfully prepared : but ſince ſome vulgar preparations of common mer- 

cury often prove far more efficacious than ordinary medicines, in 

ſtubborn diſeaſes ; we may, ſurely, hope for greater and more innocent 

effects from a mercury, well purify'd and impregnated with the ſul- 

phur and finer parts of ſuch bodies, as volotile gold, copper, iron, 

antimony, &c. And tho”, as I lately ſaid, I found ſuch mercuries 

muh more indiſpos'd than common quick-ſilver, to make a precipi- 

tate with crude gold; yet ſeveral other preparations may be made, as 

well with impregnated, as with vulgar mercury; ſuch are turbith mi- 

| neral, 


ſince even in ordinary cinnabar the vulgar mercury is ſo 
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neral, the white precipitate, Mercurius dulcis, pills of crude antimo- Chymiſtry.. 
ny, or Pilule Cerulee, and eſpecially the cinnabar made by ſubliming CHW 


quick-ſilver and ſulphur into a purely red ſubſtance ; which, tho' em- 
ploy'd chiefly by painters, ought not to be negle&ed by aan 
ridled b 
the common ſulphur, that unleſs too frequently given, without — 4 
or in an indiſcreet doſe, it has not been uſually found to ſalivate; 
yet it often lies not idle nor uſeleſs in the body: ſo that it may be 
well worth try ing, whether a noble cinnabar may not be obtain'd by 
2 animated mercury for vulgar; eſpecially if inſtead of com- 
_ 9 ur, that. of antimony, or of antimony and vitriol, be 
employ” 

A nd here I muſt obſerve, that we ſhou'd not be haſty to conclude a mer- 
cury, which has been carefully depurated and impregnated, has not been 
well prepared, if we find it not readily elevate crude gold. For tho 
I have had ſome mercuries fitted to penetrate gold fo far, and mix- 
with it ſo cloſely, that it wou'd . un „ upon diſtillation, viſibly carry 
up ſome of that ponderous metal with it ; yet ſo much is not to be 
expected from all invigorated mercuries. For I have found, that ſome, . 
even of. theſe, may require a ſtrong decoction to incorporate them in- 
timately with gold: and I once cauſed a mercury, which, upon bare 
diſtillation, wou'd not at all colour the glaſe, to unite ſo cloſely with 
the metal, by circulating it with the gold for a fortnight, that it wou'd 
afterwards elevate enough of it to gild the inſide of the glaſs; and 
by a much longer decoction, I have, ſometimes, had the gold plenti-- 
fully lodg'd in the upper part, and even in the neck of conſiderably- 
tall glaſſes, hermetically ſealed. 
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E the ſeveral ſubſtances that chymiſts obtain by the fire from phlegm pre- 
mixed bodies, that which they call phlegm or water, ſeems to ducible. 
the Helmontians, and other modery- artiſts, to bid the faireſt for the title of 


elementary and primordial. . Let us, therefore, examine, whether this 
phlegm pre-exiſted in the body whence tis obtain'd, in the. form of 
fimple water. 

In order to this inquiry, I muſt premiſe, that in caſe ſome of the 
produc'd liquors, we ſpeak of, ſhall be denied to be precilely- of an- 
elementary rature, we may ftill allow them the name of phlegm, pro- 
vided they be not more remote from ſimplicity - than thoſe to: which 
the chymiſts grant that appellation. . | 

Now the two properties, upon account whereof chymiſts call a 
body phlegm or water, are its appearing to them inſipid, and. its be- 
ing ol a volatile. and fugitive nature. 1 ſhall: 
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I ſhall not here obſerve the different taſts of different creatures, or 
of the ſame at different times, and according as the object is appli- 
ed; but methink the conſideration of quick- ſilver may let us ſee, that 
*tis poſſible for a groſs and fluid body to be inſipid. For quick-ſil- 
ver is, without queſtion, a fluid, and in regard to ſome bodies, as 
gold, filver, &c. a liquor; ſince it ſokes into their pores, and ſoftens 
their bodies. The ſame quick-lilver may ſhew, by its diſpoſition to 
fly away in the fire, that volatility, even in conjunction with inſipi- 
dity, is no certain mark of an elementary or primordial body. And 
indeed, ſince volatility principally depends upon the extraordinary 
minuteneſs of the particles whereof a body conſiſts, on their being 
detach'd from one another, and of ſhapes fitted for motion; this qua- 
lity may be acquired by ſo many different ways, and be met with in 
bodies otherwiſe of ſuch different natures, that unleſs it be found aſ- 
ſociated with the other qualities proper to phlegm, it will be but 
an uncertain argument to prove the body, it belongs to, elementary. 
Of all the bodies employ'd in chymiſtry, thoſe that ſeem the 
moſt indiſpoſed to be- turn'd into water, are metals and minerals, 
if, therefore, it can be made appear, that any of this ſort are change- 
able into an aqueous liquor, twill be highly probable, that aqueous 
liquors may, by chymical operations, be produced, eſpecially in vege- 
table and animal bodies, which ſeem far more ſuſceptible of ſuch a, 
change, than the ſtubborn ſubje&s of the mineral kingdom. And 
fince quick-filver is generally allowed to be one of the moſt inde- 
ſtructible bodies in nature; and, by its great ponderoſity, to be ſo much 
the more remote from ſuch a liquor as water, that has not the fix- 
teenth part of its ſpecific weight; if this can be turn'd into an aqueous 
F'quor, it will greatly favour our doctrine. 

Relating to a very ingenious and ſober phyſician of my acquaintance, 
that in diſtilling mercury, without addition, I once obtain'd a water 
but could not make the like experiment afterwards ſucceed ; he aſſured 
me, that he, and a friend of his, having provided a very large Dutch re- 
tort of good earth, furniſhed with a pipe, and, by degrees, convey'd 
thro” that pipe a pound of quic k- ſilver into the retort, made red-hot, 
they obtain d four ounces of water, and loſt two ounces of matter; the 
remaining part of the pound being elevated in the form of mercury: and 
the receiver, he ſaid, was not applied, till the retort had been made 
thoroughly glowing hot; ſo that this liquor could not be the aqueous 
particles of the earth of the veſſel. He added, that the liquor was 
very different from common water; becauſe, pouring both their diſtill'd 
mercury, and their water, into a kind of China cup, they left them 


open, in a garret, for two or three days in June, upon a preſumption, 


that this mercurial water, thus order'd, would turn a part cf the 
quick-ſilver into its own nature, and ſo multiply it ſelf upon it; but 
coming to their cup again, they were much ſurpriz d to find the water 
all gone, and the greateſt part thereof turu'd into mercury ; which 
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they concluded, becauſe they miſs'd, upon the balance, but about Chymiſtrx. 
half an ounce of the whole matter, that was they ſuppoſed to have 
been loſt by evaporation; the other three ounces, and a half being 


found in the additional weight of the mercux¶¶ 
And if Helmont ſays, true, that by his liquor alkaheſt, not only And tranſ- 
quick-filver,. but all other tangible bodies, may be reduced into inſi- mutable into 
id water, juſt like rain water; I may infer, that water may be pro- f bodies. 
TY fince ſalt and ſulphur chemizives may be turn'd into it. I 
know the Helmontians might anſwer, that this is not ſo much a pro- 
duction, as a reduction, ſince all things conſiſting originally of water, 
the alkaheſt does but deprive” it of the "diſguizes" that ſEmiinalt” prin- 
ciples put it into, to make it appear under the form of gold, quick- 
ſilver, plants, animals, &c. But even by this anſwer tis granted, that 
water has actually been produced, in plenty, out of mineral bodies, 
tho' it has not yet been made appear, that thoſe bodies were 6 
duced. out of water. But ſuppoſing bodies, by the alkaheft an 
fire, were really reduced into water; Helmont farther relates, that 
abſtracting his immortal liquor from ſtones, or ſuch kinds of bodies, 
he turned them into ſalt, equiponderant to the concrete; which ſalt, 
by further operations, he reduces, as he ſuppoſes, into elementary 
water. Since then he ſtops not at ſalt, but goes to a- further. trani- 
mutation; and cone ludes, that a tone doth not conſiſt of ſalt, becauſe 
that ſalt may be turn d into inſipid water; I ſay, that inſipid water 
is not the firſt matter of bodies; ſince, by a farther operation of the 
fire, that liquor it ſelf may be turn'd into earth. For clear water, 
leyeral times very flowly diftill'd out of clear glaſs bodies, has every 
time left; me a. terreſtrial powder at the bottom; as it the whole 
dy of the water might, by repeated diſtillations, without violence 
of the fire, be reduced into earth; - whereof, in my laſt trial, I had 
enough tò cover the bottom of a large cucurbit, out of which the 
diſtillations had been made. Sy tat) 5 tri tooas an „ba 
And 1 ſhall here add an experiment, which ſeems to argue, that 
without the help of repeated diſtillations in tall cucurbits, clear 
water may, by operation of the fire, be changed into another 
We put very pure and limpid water, which had, by our pneumatic 
engine, been carefully freed from its aerial. partiCles, - into a new 
bolt- head, of ſuch a ſize, that the matter might have room to play, 
and circulate ; and ſealing it up hermetically, we placed the veſſel: in .a 
digeſtive furnace, and left it there above a year; and obſerved, that 
after it had continued for a conſiderable time, there began to form 
themſelves in the water little concretions, heavier than it; which at 


= 


length increaſed in magnitude, and, as we thought, in number; 


making a kind of terra foliata, that conſiſted of a multitude of little 
thin films, or ſcales, like thoſe of the ſmaller ſort of fiſn; which, 
when the glaſs was ſhaken in an enlightned place, were plentifully 
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Chmmiſtry. diſpers'd thro? the body of the liquor, and appear'd variouſly and 
EL ſtrongly | colour'd ; ſome whereof Tas almoſt as big as ſpangles, 
* but more glittering : and when the agitation. ceaſed, they preſently 
fell to the bottom, and cover'd it. And the longer the glaſs was 
kept in the digeftive furnace, the more of this fine terreſtrial ſub- 
| +» FRance was produced. But left the effect ſhould be aſcribed to the 
abſtraction of the air, I muſt add, that we produced the like ſub- 
Hance, tho' not ſo plentifully, after the like manner, in water that had not 

at all been freed from air. I | 
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10 ap SECT. VI. 
Bib A an the ſubftanees obtainable from mird bodies, that which 
Serogeneous to perſons, not e with Helmontian opinions, may ſeem 
Line's. the moſt ſimple, elementary, and unchangeable, is, what they call 


earth, or terra dumnata; becauſe it ſeems highly probable, that the 
caleining violence of the fire, muſt not only have driven away the 
mercurial, and other volatile parts, but have quite burnt out the 
ſulphurs, which are oſten more fixed than the reſt; as the water, 
2 the other hand, is ſuppos d to have diſſolyvd away all the fixed 
This reafoning, I confeſs, is plauſible, but not ſatisfactory; for as. 
the particulars wherein this ſuppoſed ſimplicity, and unchangeable- 
neſs of the earthy part of mixed bodies is founded, are its not 
diſſolving in water, its not affecting the taſt, and its not having flown. 
away from the incinerated body; it may, with probability, be 
doubted, whether any of theſe, or all of them put together, neceſſa- 

rily prove what the chymiſts pretend. 
badi And, fitſt, according to the different conſtitutions of certain bo- 
ble. dies, we muſt diſtinguiſh between the dry and heavy s that 
remain, : after "a body has been expos'd to the violence of the fire; 
458 FF need be, re fen its falt as much as poſſible, by the atfu- 
ſion of water- For *tis evident, that in ſome bodies, eſpecially of 
a metalline nature, the calcining fire does not operate, as in the burn- 
ing of vegetables; ſince ſometimes almoſt. the whole weight of a 
mineral is to be found in what they call its calx; as is manifeſt in 
the calcination of tin and lead per Po And this calx is, in great part, 
reducible, ſometimes into a body of the ſame nature with that which 
afforded it, and ſometimes into another body; very far from being 
elementary, as appears in the reduction of minium; which, as to the 
- greateſt part of it, we have more than once, by the bare: manner of 
ordering the fire, reduced, in a very. ſhort time, and without addition, 
into malleable lead; and alſo in the aſhes of antimony, which, ton 
2 it 25%"; n, 
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fuſion, are eaſily. reduced into glaſs; whence we have ſometimes ob- Chymiſtry. 
tained an antimonial regulus. So that tis plain, there is a great. 
difference between the aſhes of metals, and of ſome minerals; 
where almoſt the whole body is, by the fire, converted into a dry 
and heavy powder, and the aſhes of incinerated vegetables; which 
1 but little earth behind them, in compariſon of the mat- 
ter which the violence of the fre drives away. 

But ſetting aſide the metalline Calces, which, without queſtion, re- 
main compounded bodies, if metals themſelves be ſo; and to forbear 
examining, whether they be not farther compounded with corpulcles 
of the fire or fewel ; the qualities which make other aſhes pats for 
elementary earth, may be produced in portions of matrer that are 
not ſimple, either by compoſition, or change of texture. „ 

There are ſubſtances, which tho' when ſingle, they will eaſily diſ- 2, wart 
ſolve in water, yet the reſult of them will not; whereof we have bodies. 
inſtances among the magiſteries of ſeveral bodies, made by precipitating 
their ſolutions in acid liquors, with oil of tartar per deliquium. ' | 

From oil of vitriol, and ſpirit of wine, tho' both moſt readily 
diſſoluble in water, we have, by bare digeſtion and diſtillation, ob- 
tain'd a large quantity of a ſubſtance, that we found not diſſolvable in 
water, inſipid and fixed. | | 

There are ftones, alſo, which I could, by the help of the fire, 
deprive of their colour, and bring to a white powder; yet it did not 
appear, that they were really calcin'd, or would in water yield any 
ſalt. So that if ſtones be compound bodies, there may be other 
corpuſcles, beſides metalline ones, which, tho reduced by the help of 
the fire to a white powder, inſipid, and not diſſoluble in water, are 
yet very remote from an elementary nature. [390] eat 

And chymiſts themſelves teach us, that the aſhes of wood may, by 
the violence of the fire, be turn'd into glaſs; which being a body 
compos'd of the earthy and ſaline part of the aſhes, (for they ſay, 
that earth ſeparated from the falt, will never vitrify,) muſt, accord- 
ing to their own confeſſion, be a compound body; which being, at laſt, 
made by the utmoſt violence of the fire, muſt be fix d, indiſfoluble in 
water, and conſequently inſipid. But without taking this vittification 
upon the chymiſts authority, tis manifeſt, that in glaſs, made after 
the common way, there. is a great deal of lixiviate falt mixed with 
the ſand; for artificers find the ſalt neceſſary to diffolve and fuſe the 
ſand : and the glaſs uſually weighs ſometimes thirty or forty pound in 
an hundred, more than the ſand that was put in. 

And fince chymiſts aſcribe all odours to ſulphur, I may reaſonably” 
conclude againſt them, that, in ſpite of all the violence of fire, which is 
required to the making common glaſs, there is plenty of ſulphar, as 
well as ſalt, in it; for I have often try'd, that by barely rubbing two 
Pieces of glaſs one againſt another, there would quickly be prod 
a ſtrong offenſive ſme ll. And * glaſs, which thus appears to be not 

| . | 
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Alociatint themſelves with; and, probably, with ſome of th 
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only a compounded, but a re-compounded body, (becauſe the ſand, 
aw} ben 8 5 being themſelves mixed bodies, are. further com- 
>=. pounded with the falts that diſſolve them) manifeſtly poſſeſſes 


all thoſe three qualities, which chymiſts require in their earth; for 
tis taſtleſs, indiſſoluble in water, and fix d in the fire. And if aſhes 
of themſelves, be capable of vitrification, as chymiſts teach, and as 
the maſter of a glaſs- houſe told me he once found, with ſome diffi- 
culty ; how are we ſure, that in common aſhes, freed, after the uſual 
way, from their fixed falt, what is called a fimple earth, may not. be 
a body compounded of two or more ſubſtances, which, by their 
coalition and new texture, produced by the action of the fire, have 
been brought to a kind of vitrification ; ' or have otherwiſe acquired 
the obvious qualities that chymiſts thigk/ ſufficient to give a produ- 
ction of the fire the name of earth ® oO © | | 

Tis obvious, that ſeveral bodies, when of a ſenſible bulk, will fink. 


"Jack in liquors wherein their r would freely ſwim, if many of them 


did not ſtick together. hus lumps, and the grams of falt and 
ſugar, will fall to the bottom of water, in which, when they are 


diſpers'd into minute and inviſible particles, they will eafily float. 


And I have obſerved in ſtopp'd glaſſes, that ſome ſalts, and other 
bodies, that, for many months, remained undiſtinguiſh'd in the liquors: 
that harboured them, would, in track of time, have conventions 
made of their particles, which then ſubſided ;' and be no more carried 
and down by the particles of the liquor. And ſomewhat of this 
kind may, perhaps, happen to the particles whereof water conſiſts; 
for if ſome- of, theſe, by frequent occurſions and attritions, come to 
apply themſelves to one another, ſo as to have- a faller and more 
immediate contact than formerly.; to be entangled} among them 
ſelves; and, perhaps, alſo, to exclude ſome very thin and ſubtile air, 
that lurks about them, and contributes to their ſuſtentation; the 
cluſters, tho as to ſenſe but very ſmall, may prove too great and 
unweildy to be, any longer, parts of water, but may ſubſide in that 
liquor; and if their adheſion be ſtrong, they will, upon the ſame account, 
become unſit to riſe up in the form of vapours and exhalations, 
hy bkat, and ſo may be, Iike earth, fix d in the fire, as well as indiſſo- 
eee  3wodiru THE, iti IA pt hG 1996%! 
have ſometimes, alſo,; ſuſpefied, that the production of an earthy 
ſubſtance in water, may be further d by the particles of the fire, em- 
Moyed to ma ke it circulate; and that of thoſe particles which pervade. 
the glaſs, ſome! of the leſs ſubtile may, in their paſſage; faſten them- 
ſelves to ſome aqueous particles, ſitted to adhere to them and wit li 
theſe: begin to make ſome inviſible concretions, to which, afterwards, 
ather congruous particles may gradually, adhere in their paſſage; 
and ſo at length com poſe ſenſible aggregates of powder. Thus in the 
precipitation of quick-filyer,; without addition, the mercurial particles 
ole of the- 
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fire; begin to form concretions, at firſt very minute, which afterwards Chymiſtry. 


increaſe, by the acceſſion of other adhering particles, till all the mer- 
cury, or the greateſt part of it, be reduced, from a fluid body, to a 
red powder. And it may countenance this conjecture, as to the pro- 
duction of an earthy ſubſtance, by a brisk concurrence of the particles 
of fire, to add, that tho' I have kept highly re&ified ſpirit of wine, for 
above a year together, hermetically ſeal'd up, and for the greateſt part 
of that time, in a digeſtive furnace, without finding any earthy reſi- 
dence ; yet, when I order'd a bolt-head, that, tho it were hermetically 
ſeal'd, the alchohol of wine it contain'd,, might be boil'd without 
breaking the glaſs; I found, in a ſhort time, that this liquor would 
afford a conſiderable, quantity of ſuch a ſubſiding talky ſubſtance, as I 
obtain'd from the water formerly mention'd. | 
Iwo parts of tobacco-pipe clay, finely powder'd, and very well 
mix'd with one part of pulveriz d cryſtals of nitre, being put into a 
crucible, and kept, for three hours, in a violent fire, the mixture was af- 
terwards taken out, and the remaining fix'd ſalt, carefully extracted; 
but it amounted to a very little, in compariſon of what nitre uſually, 
2 when calcined with charcoal; and, that this ſmall proportion of 
xd ſalt did not, principally, proceed from any very large avolation of, 
nitrous ſubſtance, appear d probable, becauſe the Caput mortuum was much 
more ponderous than could be expected upon account of the tobacco- pipe 
clay firſt employ'd, and the alkali extracted; ſo that the new weight, 
acquired by the clay, ſeem'd manifeſtly to proceed from the acceſſion 
of a portion of the ſalt-petre, that, by this operation, was turn'd into. 
earth; ſo that of fix drams, which four ounces of clay. had acquir'd: 
in weight, after the crucible was taken out, not ſo many grains could, 
even by boiling water, be obtam'd from the whole Caput mortuum ;-which,. 
when firſt ſeparated from the crucible, was almoſt quite infipid. 
That earth may, de novo, be produced, we may likewiſe argue from 
an experiment we made about the deſtruction of ſalt of tartar, by ig- 
niting and putting it into fair water; for there remain d, after numerous 
filtrations, and after every ſingle one, a ſubſtance in the filtre, which, 
for ought appears, may be as. well calld, earth, as that which was: 
ſeparated from the calcined tartar, the firſt time it was- put into the: 
water, to divide the ſalt from the earth. For here, as well as in that: 
common operation, the way of proceeding is the ſame; and in both, 
there remains in the filtre a ſubſtance, which, by its ſtay there, ſnows it 
to be indiſſoluble in water; and which, before it came thither, ſnew'd, 
by enduring a violent fire, that it was allo, fix d, as earth ought to be. Non 
would it much alter the caſe, if this factitious earth ſhould' have ſuch 
an operation upon ſome particular body, as is thought not to belong 
to true elementary earth. For ſince it is obtain d by a chymical aua- 
Iyſis, if it have thoſe qualities, that, in the general eſtimations, make 
up the notion of earth, that ought: to: ſuffice, at leaſt, tall: the — 
5 — 4 
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miſts give us ſome more accurate definition of genuine earth, ſhew us 
ſuch a thing, -and teach us a better way to obtain it. FEES 

And in many bodies, that are reputed earth, I obſerve qualities 
which belong not to elementary earth, in the receiv'd notion thereof. 
This, I ſay, becauſe 1 ſee not why ſuch a texture, as will ſuffice to 
make a portion of matter indiſſoluble in water, fix'd in the fire, and 
inſipid upon the tongue, may not alſo fit it to operate, actively, upon 
ſome bodies; and modify the operations of others that act upon it. 
And if our earth, obtain'd from ſalt of tartar, be, by the chymiſts, 
rejected as ſpurious, they muſt confeſs the inſufficiency of their com- 
mon way of ſeparating a true earth from the bodies they analyze; 
for, it ſeems, calcination, ſolution in water, and filtration, which make 
up their uſual method, will not ſuffice to make our earth of tartar 
paſs for true; tho? it appear not to be near ſo remote from an elemen- 
tary nature, as ſome other bodies that are obtain'd for earth by the 
vulgar analyſis. I have found, that the Caput mortuum of vitriol, re- 
maining after it had long endured a violent fire, tho' it were diligent- 
ly freed from ſaltneſs, by repeated ablutions with hot water, was yet 
far from being an elementary earth ; as appear'd by its deep purpliſh 
colour; its weight, far exceeding that of earth; and by an experi- 


ment that I purpoſely made to examine it. 


No natural 


elementary 
earth. 


And an acquaintance of mine, who dealt much in Hungarian vitriol, 
affirm'd to me, that he had out of the colcothar of a certain ſort of 
that vitriol, not only received a conſiderable quantity of good copper; 
but ſeparated from that copper a large portion of ſilver, and tome 

grains of true gold. 5755 
I have not yet ſeen it prov'd, that nature, any more than art, af- 
fords us a true elementary earth; at leaft, I can ſay, that ſome, which 
ſeem to be of the more fimple fort, I found, upon examination, 
had qualities not aſcrib'd to pure earth. For, tho' tobacco-pipe clay, 
by reaſon of its fixity, whiteneſs, and inſipidity, and its lying often 
deep beneath the ſurface of the ground, may as probably as almoſt 
any other native earth, ſeem elementary; yet tobacco- pipes, well bak'd, 
may, ſometimes, be made to ſtrike fire: and I have, more than once, 
try d, that by briskly rubbing two pieces of a new tobacco-pipe one 
againſt another, they would, in a minute or two, grow warm; and 
being immediately ſmelt to, manifeſtly afforded a rank ſcent, between 
ſulphureous and bituminous, almoſt like that which proceeds from 
pebbles and flints, when they are, likewiſe, rubb'd hard againſt one ano- 
ther: as if tobacco-pipe clay were not a true earth, but a fine white 
ſand, conſiſting of grains, too ſmall to be diſtinctly taken notice of, 
like thoſe of other ſand, And 1 found, by a hydroftatical trial, that 
its ſpecific gravity was but little different from that of pebbles; its 
proportion in weight to water of the ſame bulk, being as two and a 
quarter to one. A tobacco-pipe may be, alſo, ſomewhat melted by a 
very vehement fire; for it will thereby be brought to bend. N 
| : | Porcel- 
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Porcellane, or the matter whereof China diſhes are made, is not,-2'Chym;ſry 


ſome travellers have fondly imagiued, a compoſition that requires to 
be buried under ground, for mauy years, to ripen; but, as ſome late 
authors inform us, and as I have been aſſured by a perlon who viſi- 
ted the place in China, ſo famous for making porcellane veſſels, it is 
a pure ſort of clay; however, 1 find it not to be elementary earth. 
For a violent fire will make it ſomewhat melt, and with fteel it 
will eaſily ſtrike fire, almoſt like a flint; whereto it approaches in ſpe» 
cific- gravity. The like 1 have oblery'd in porcellane, very artificially 
imitated with a ſort of Engliſh clay. And L found too, that the mat- 
ter even of dark-colour'd juggs ot the better ſort, well baked, wou'd,. 
with a fteel, afford ſparks of fire. But I once ſaw a pit, where, at 
the depth of many yards, they dug up a certain, white earth, which 
when diftilfd, afforded a liquor that þ found to be very rich in a volatile 
falt, that taſted and ſmelt much like ſpirit of urine, or hartſhorn; 
and had almoſt the ſame effects in changing. the colours of ſome bo- 


dies, and precipitating others. I remember too, that by the operation of 


a menſtruum or two upon tripoli, that, as white and pure a virgin earth. 
as it ſeem'd, yet it prov'd not elementary. And, on: the other hand, 
the maſter of ſome Engliſh mines preſented me a very white ſubſtance,. 
whereof he had plenty, which he thought an earth, and which was 
judg'd, by an excellent artificer very converſant with tripoli, to be 
finer even than that earth; but I found it, upon examination, to be a kind 
of talc, whoſe leaves were exceeding ſine and minute. Hence we may 
reaſonably doubt, whether the aſſertors of elementary earth can ſhew- 


us any native ſubſtance deſerving of that name; and, alſo, whether what 


remains, after chymical analyſes, tho? it has all the qualities, judg'd- 
ſufficient to denominate a portion of matter earth, may not yet be 


either a compounded body, or endowed with qualities which belong: 
not to ſimple earth. With this view, I purpoſely examined ſome quick- 


lime, which, tho' it had been, by frequent ablutions in warm water, 
carefully dulcified, and fo was as well: inſipid as fixed and indiſſoluble 
in water; yet I found I could readily. diſſolve it in ſeveral menſtrua, 
and even in ſpirit of vinegar ; whereas true elementary earth: ought: 
to be as well indiſſoluble in. ſuch, liquors as in water. | 
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1H E — of all the 1 ard VICE me 
precarious, ' and has never been demonſtrated. Tis ftrange, 
r bemüht neither the chymiſts 8 nor their adverſa- 
ries,” ſhould have taken notice, that the analyſis by fire, is not the 
ouly inftrument of diſcovering the ingredients of mixt bodies; 
ſince, in ſeveral caſes, this may be found by compoſition, as well as by 
reſolution. Thus vitriol appears to conſiſt of metalline parts, aſſoci- 
ated, by coagulation, with acid ones, as well by making true vitriol 
with ſpirit of tulphur, or that of ſalt, as by reſolving it by the fire. 

And whatever chymiſts may be able to obtain from particular 
ſubſtances, it does not appear, by experience, which is the grand ar- 
gument they rely on, that all mixt bodies, endowed with qualities, 
of their tria prima; ſince they have not been able, truly, and 

without new compoſitions, to reſolve into thoſe three, gold, ſilver, 
2 Venetian talc, &. yet theſe bodies have ſeveral qualities; as 
the two former are fuſible and malleable, and all of them have weight 
and fixedneſs : ſo that in theſe and the like bodies, whence chymiſts 
have not yet made it appear, that their falt, ſulphur, and mercury 
can be truly and adequately ſeparated, 'twill ſcarce be other than 
pre- 


De Chymical Doctrine, &c. 


ch bodies from thoſe principles. 


A great part of the chymical doctrine of qualities, is, alſo, founded guppoſer 
on, or ſuppoſes ſome other things, which, as far as I know, have not things nee 


yet been well proved; and I queſtion whether they ever will be. 

One of their grand ſuppoſitions is, that each particular quality muſt 
have its vin Ax]:uxty, or ſome peculiar material principle, to the par- 
ticipation of which, as of the primary, native, and genuine ſubjett, all 
other bodies muſt owe it: but "twill be hard to ſhew, what is the 7p570p 
Axliay of gravity, volatility, heat, ſound, tranſparency, and opacity ; 
which are qualities to be indifferently met with in bodies, whether 
ſimple or mixt. 

The chymiſts, too, are apt to argue, that, becauſe this or that 

quality, is not to be truly derived from this or that particular prin» 
ciple; as falt, for inſtance, and mercury; therefore it muſt needs be 
derivable from the third, as ſulphur. But this way of arguing implies, 
that every quality in a compound body, muſt ariſe from ſome one of 
the tria prima; tho' experience ſhews us, that bodies may, by compo- 
ſition, obtain qualities, that were not to be found in any of the ſepa- 
rate ingredients. Thus in painting, though blue and yellow be neither 
of them green, yet their mixture will be green. And tho? no ſingle 
ſound will make an oftave, or diapaſen; yet two ſounds, whoſe propor- 
tion is double, have an eighth. Tin and copper, melted and mixed toge- 
ther in a due proportion, make bell-metal, which is far more ſonorous than 
either of them apart. And *tis obvious for chymiſts to obſerve, that, 
tho' lead be an inſipid body, and ſpirit of vinegar a very ſharp one, 
yet Saccharum Saturni, a compound of theſe two, is ſweet. 
But this ill- grounded ſuppoſition of the chym ſts, is extended farther 
in an uſual topic of theirs, according to which they conclude, that 
many qualities, as well manifeſt as occult, muſt be explained by their 
tria prima, becauſe they are not explicable by the four elements of the 
Peripatetics. But to make this argument valid, it muſt be proved, that 
there are no other ways by which thoſe qualities may be explained, 
but by a determinate number of material principles. 


But there are ſeveral qualities, even in mixt bodies, wherein the chy- Hefte fag 
mical doQrine is unneceſſary. For inſtance, when pure gold is, by bare N 


heat, brought to the ſtate of fluidity ; and, upon the remiſſion of that 
heat, grows a ſolid and conſiſtent body again; what addition, ex- 
pulſion, or alteration of any of the tria prima, cauſes this change of 
conſiſtence? Tho? this is eaſily accounted for in the mechanical way, 
by the vehement agitation that the fire makes of the minute parts of 
the gold, to bring it to fuſion; and the coheſion of thoſe parts, by 
virtue of their gravity and fitneſs to adhere to one another, when that 
agitation ceaſes. When Venice glaſs is merely, by being beaten to pow- 
der, deprived of its tranſparency, and turned into a white, opake body, 
what — we of the tria prima on this phenomenon ? 
Vol. __ 
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recarious, to derive the malleablenefs, colour, and other qualities of Chymiſtry... 
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Chymiſtry., But further; the chymical doctrine of qualities is inſufficient, and 

too narrow to reach to all the phenomena that ought to be explicable 

by it. For there are many qualities, which chymiſts will not attempt 

to explain; and the ſolutions they give of other particular qualities, 

are often'very deficient and unſatisfactory. Thus, tho gold be the 

body they moſt affect to converſe with; yet it will be very hard to 

ſhew, how its ſpecific weight can be deduced from the three 

principles, fince mercury. it ſelf is much lighter than gold; and the 

two- other hypoſtatical principles are far lighter than- mercury, And, 

I think, it would much puzzle the chymiſts, to give us an example 

of . compound body, ſpecifically heavier than the heavieſt. of its in- 
edients. | ; 

_ in; there are ſeveral bodies, which, tho* the moſt learned chymiſts 

confeſs, do not conſiſt of their tria prima, yet are endowed with qua- 

lities, that conſequently are not in thoſe ſubjects to be explained 

by the tria prima. Thus elementary water, tho' never ſo pure, has 

fluidity, coldneſs, — — — and volatility, without any 

of the tria prima. And the pureſt earth, as aſhes carefully freed from 

the fixed ſalt, has gravity, conſiſtence, dryneſs, colour, and fixedneſs, 

without owing them either to ſalt, ſulphur, or mercury; Since, then, 

in earth, water, & c. ſuch diffuſed qualities, as gravity, fixednels, colour, 

&c. muſt be acknowledged not to proceed from the tria prima; tis 

plain, that portions of matter may be endowed with ſuch qualities, by 

other cauſes and agents than ſalt, ſulphur, and mercury; why, there- 

fore, ſhould we deny, that alſo in compound bodies, thoſe qualities 

may be produced by the ſame, or the like cauſes ? Thus the reduction 

of a tranſparent ſolid to powder, produces whiteneſs, whether the 

comminution happens to rock-cryftal, Venice glaſs, or to ice: the firſt 

of which is acknowledged to be a natural, and perfectly mix'd body; 

the ſecond, a factitious and re- compounded body; and the laſt, for ought 

appears, an elementary body; or at moft; a body very ſlightly and im- 

perfectly mixt. And fo by uniting air in ſmalFportions, wich a tranſpa- 

rent liquor, as when: we beat ſuch a liquor into foam, a whiteneſs is 

produced, as well in pure water, which is acknowledged to be a ſimple 

body, as in white-wine, which is reckoned among bodies perfectly mixt. 

And further; the chymical explanations are not ſufficiently extenſive; 

for moſt of them are not ſo diſtinct and full, as to reach the particu- 

lar phenomena, nor often ſo much as to all the grand ones, that belong 

to the hiſtory of the 1 to aceount for. A chymiſt 

will not eaſily ſnew by his ſalt, ſulphur, and mercury, why a load- ſtone, 

capp d with ſteel, may be made to take up much more iron, than if 

it be immediately applied to the iron; or why, if one end of the 

magnetic needle is diſpos'd to be attracted by the north pole, for 

inftance, of the load-ftone, the other pole of the load- ſtone will drive 

it away: or, why. a rod of iron; being heated red hot, and cooled 

perpendicularly, wilt; with. its lower end, drive away the ants, 


* 
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of a mariner's needle, which the upper end of the ſame rod will draw to 
it. In ſhort, of above threeſcore properties, or notable phenomena of 
magnetic bodies, that ſome writers have reckon'd up, I do not remem- 
ber, that any three have been by chymiſts ſo much as attempted to be 
ſolved upon their principles. And even in thoſe qualities, in whoſe expla- 
nation theſe principles may more probably, than elſewhere, pretend ta 
take place, the chymical accounts are ſo lame and inconſiſtent, that they 
leave many conſiderable phenomena untouch'd ; and but very lightly, 
and in a general way, explain the more obvious or familiar. And, 
indeed, I cannot but think, that a chymiſt, who, by the mere help of 
his tria prima, takes upon him to account for the qualities of all bodies, 
acts like him, who, ſeeing a book written in a cypher, whereof he were 
acquainted but with three letters, ſhould undertake to decypher the 
whole piece. | 

And even when the chymical explanations ſeem to come up to the 
phenomena, they are not ſufficiently primary and fundamental ; for 
thoſe very ſubſtances that chymiſts call their principles, are each of 
them endowed with ſeveral qualities. Thus falt is a conſiſtent, body, 
has its weight, is diſſoluble in water, is either tranſparent or opake, 
fixt or volatile, ſapid or infipid. And ſulphur, according to the chy- 
miſts, is a body fufible, inflammable, Cc. and, according to experience, 
conſiſtent, heavy, &c. ſo that tis by the help of more primary and 
general principles, that we muſt explain ſome of thoſe qualities, which 
being found m bodies, ſuppoſed perfectly ſimilar, cannot be pretended 
to be derived into one of them from the other. And to ſay, that 
*tis the nature of a principle to have this or that quality, as, for in- 
ſtance, of ſulphur to be fuſible, and therefore we are not to exact a 
reaſon why it is ſo; will be of no force, if from the primary pro- 
perties of bodies, we may deduce any good mechanical explication of 
fuſibility in the general, without necetlarily ſuppoſing ſuch a primo- 
geneal ſulphur, as the chymiſts fancy, or deriving it from thence in 
other bodies. And, indeed, fince not only ſalt-petre, ſea-ſalt, vitriol 
and alum, but falt of tartar, and the volatile ſalt of urine, are all of 
them fuſible ; I do not well fee, how chymiſts can derive the fuſibility 
even of ſalts obtained by their own analyſis, from the participation of 
the ſulphureous ingredient eſpecially fince, if ſuch an attempt ſhould 
be made, it would overthrow the hypotheſis of three ſmple bodies, 
whereof they will have all mixt ones to be compounded: and till 
*twould remain to be explained, upon what account the principle, that 
is ſaid to endow the other with ſuch a quality, comes to be it ſelf 
endowed therewith. For 'tis plain, that a maſs of ſulphur is not an 
atomical, or adamantine body ; but conſiſts of a multitude of corpuſcles 
of determinate figures, connected after a determinate manner; fo that 
it may be reaſonably demanded, why ſuch a convention of particles, 
rather than any other, conſtitutes a fuſible body. | 
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And when they tel? us, that the fuſibility of bodies proceeds from 
fulphur, in caſe they ſay true, they only telb us what material ingre- 
dient tis, that being diſpers d through the other parts of a body, 
makes it apt to melt? but this does not intelligibly ſhew what it is that 
makes a portion of matter fuſible; and how: the ſulphureous mgredient 
introduces that diſpoſition into the reſt of the. maſs wherewith *tis 
united: yet they are fuch explanations as theſe, that a philoſopher 
chiefly looks after. And to-ſhew, that there may be more fundamental 
explanations, I ſhall: only obſerve, that ſulphur it {elf is fuſible z and 
therefore, as I lately intimated, fufibility, which is not the quality of 
a ſingle atome, or particle, but of an aggregate of particles, ought it 
felf to be acconuted for in that principle, before the fuſibility of all 
o her bodies be derived from it. And in ſulphur it ſelf, that quality 
may be probably deduced from the convention of corpuſcles of deter- 
minate ſhapes and fizes, connected after a particular manner. And if 
nature, art, or chance, ſhould bring together particles endowed 
with the like mechanical properties, and aſſociate them after the 
like manner, the reſulting body would be fuſible, though the compo- 
nent particles had never been parts of the chymiſts primordial ſulphur : 
and ſuch particles ſo convening, might perhaps have made ſulphur, 


though before there had been no ſuch body in the world. And though 


I: readily allow, that ſulphur, or another of the tria prima, may abound 
in ſeveral bodies endowed with the quality that is attributed to their 
participation of that prineiple; yet this is no.certain ſign, that the 
propos d quality muſt flow from that ingredient; Thus, if tin, for 


example, be duly mix'd with copper or gold, filver. or iron, it will 


make them very brittle; and it 1s alſo an ingredient of ſeveral other 
bodies that are likewiſe brittle; as coleur'd amels, which are uſually 
made of calcin'd tin, (call'd by tradeſmen putty,,) melted with the in- 
gredients of cryſtal-glaſs, and ſome ſmall portion of a mineral pigment. 
But though in all theſe brittle bodies, tin be a conſiderable ingredient ; 
yet twere very raſh to affirm, that brittleneſs, in general, proceeds from: 
tin: for provided the ſolid parts of couſiſtent bodies touch one ano- 
ther but in ſmall portions of their ſurfaces, and be not. entangled by 
their contexture, the metalline- or other compoſition may be brittle, 
tho* there be no tin at all in it: and, in effect, the materials of glaſs 


| being brought to fuſton, will compoſe a brittle body, as well when 


there is no putty. colliquated with them, as when there is. Calcin'd 
lead, by the action of the fire, may be melted into a brittle maſs, and 
even into tranſparent glaſs, without the help of tin, or any. thing elſe, 
And there are-numerous other bodies, that cannot be pretended to owe 
their brittleneſs to any» participation of tin, of which they have no- 
need, if the matter they conſiſt of, wants not the requiſite mechanical 

1 2 0 h Rl f 
nd: the- way employed by: chymiſts,, and Peripatetics, of, accounting 
for things from: the: materials, whether elements, principles, or other 
mgre- 
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mgredients, of bodies, will often fruſtrate this expectation; for a new Chymiſtry. 
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quality, differing from, or contrary to, any that is conſpicuous in the « 
ingredients, will frequently ariſe upon their mixture; as two tranſpa- 
rent bodies may make an opake one; a yellow body and a blue, one 
that is green; two malleable bodies, a brittle one; two actually cold 
dodies, a hot one; two fluid bodies, a conſiſtent one, &c. And as this 
way of judging, by material principles, hinders the tore-knowledge of 
events from being certain, it much more hinders the aſſignation of 
cauſes from being ſatisfa&ory; ſo that thoſe who judge of all mix'd 
bodies, as apothecaries do of medicines, barely by the qualities and 
proportions of the ingredients, ſeem to act as one who ſhould pretend 
to give an account of the phenomena and operations of clocks and: 
watches, from the predominancy of the metals that make their parts, 


and not from their ſtructure and contrivance; 


The next defect I obſerve in the chymical dorine of qualities, is, au fequents 


that in many caſes it agrees not with the phenomena of nature. For H contradi#s 
the phenomena 


there are ſeveral changes of qualities, wherein one may well expett, 55 


that a chymical principle ſhould have a great ſhare, and yet it does 
not appear to have any. He who conſiders what great operations 


many chymiſts aſcribe to this or that hy poſtatical principle, and how 


many qualities, according to them, muſt from thence be derived, can- 
not but expect, that a great change, as to thoſe qualities, happening 
in a mix'd body, ſhould, at leaſt, be accompany*d with ſome notable- 
action of, or alteration in the principle; yet I have met with many” 
inſtances, wherein qualities are produced, or aboliſhed,. or very much 
altered; without any manifeſt introduction, expulſion, or conſiderable» 
change of the principle, whereon that quality is ſaid to depend. Thus, 
for inſtance; à piece of fine filver, having been neaPd in the fire, and 
ſuffer'd to cool leiſurely, is very flexible; but may. be made ſtiff and 
hard, barely by-a few ſtrokes of a hammer. There. is, alfo, another ſort” 
of phenomena, which oppoſes the chymical doctrine about qualities, 
conſiſting of thoſe, wherein either that does not happen, which, ac-- 
cording to their hypotheſis, ought to happen, or the contrary” to what, 
upon theit principles, might juſtly be expected. For-inſtance, tis known + 
to thoſe who work much in ſilver and copper, that the former will 
become red-hot: in the fire, before it is brought to fuſton; and that the- 
latter is yet far more difficult to be melted'down than the other; yet” 
if you ſeparately difſolve thoſe two metals in Agua forts, and by eva-- 
poration, reduce them to cryſtals; theſe will be brought to fuſe im a 
very little time, aud with a moderate heat in glaſſes. Ask a vulgar 
chymiſt, the cauſe of this facility of fuſion, and he will probably tell? 
you, that *tis from the ſaline parts of the Aqua fortis, which, imbodied in: 
the metals, and beiiig of a very fuſible nature, impart that eaſineſs of fu- 
ſion thereto... Now from this plauſible explanation one might well expett,, 
that if the ſaline corpuſtles were exquiſitely mixed with tin, they wouſd. 
make it far more fuſible than. of it. ſelf. itt is yet when I:iput: tin-into a 
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convenient quantity of Aqua fortis, the metal being corroded, ſubſided, as 


is uſual, in the form of whites of eggs, which being well dried, the tin 
was ſo far from growing more fuſible, that it would long endure not 


only a thorow ignition, but the blaſt of a pair of double bellows, with- 
out being at all brought to melt. And as for thoſe chymiſts who ad- 


124 


mit, that all kinds of metals may be turned into gold, by a very 17: 
proportion of the elixir z they muſt allow from their own conceſſions, that 
ſeveral qualities may be changed, even in metals, without the additi- 
on of any conſiderable proportion of the ſimple ingredients, to which 
they aſcribe thoſe qualities ; provided the agent be able to make a 
great change in the mechanical properties of the parts whereof the me- 


tal it acts upon conſiſts, Thus if we ſuppoſe a pound of ſilver, a pound 


of lead, and a pound of iron, to be tranſmuted into gold, each by a 
grain of the powder of projection; this powder, as a material cauſe, is 
4nconſiderable, by the ſmallneſs of its bulk; and as an efficient, it 
works differing, and even contrary effects, according to the diſpoſition 
wherein it finds the metal to be tranſmuted, and the changes it pro- 
duces in the conſtituent texture thereof. Thus it brings quic k- ſilver to 
be fixt, and deprives it of the fluidity it had before; it brings ſilver 
to be inſoluble in Aqua fortis, which readily diſſolved it hefore, and ſo- 
luble in Aqua regis, which before would not touch it; and, what is 
wery conſiderable to our preſent purpoſe, whereas it makes iron much 
more fuſible, it makes lead much leſs fuſible than whilſt it retained 
its priſtine form ; ſince lead melts before it comes to ignition, which 


gold requires to bring it to fuſion. 


The princi- 
ples found in 
bodies not the 
cauſe of their 
qualities. 


But ſome modern chymiſts would be thought to explain ſeveral of 
the changes that happen to bodies in point of odour, colour, &c. by 
ſaying, that in ſuch alterations the ſulphur, or other hypoſtatical prin- 
ciple, is intraverted or extraverted ; which, I confeſs, ſeem to me 
rather new terms, than real explanations. For it may be juſtly ob- 
jetted, that the ſuppoſed extraverſion or intraverſion of ſulphur can, 
by no means, give an account of ſo great a variety of odours, co- 
lours, and other qualities, as may be found in the changed portions 
of matter we are ſpeaking of. Beſides, what they call by theſe and 
the like names, cannot be done without local motion, tranſpoſing the 
particles of the matter, and, conſequently, producing in it a change 
of texture, which is the very thing we would infer ; and which be- 
ing ſuppoſed, we may grant ſulphur to be often aQually preſent in the 
altered bodies, without allowing it to be always neceilary to produce 
the alterations in them; ſince corpuſcles, ſo conditiou'd and arranged, 
would produce ſuch effects, whether ſulphur did, or did not, make 
the ſubject- matter of the change. | 

I ſhail mention but two imperfections more that particularly relate 
to the doctrine of qualities. 

And firſt I do not think it a convincing argument, that is employ- 
ed by the Ariftorelians for their elements, and by the A; or 
their 
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their principles, that, becauſe this or that quality, which they aſcribe Cmiſtrx. 
to an element, or a principle, is found in this or that body, which 
they call mixt, therefore it muſt owe that 2 to the participa- 
tion of that principle or element. For, the ſame texture of parts, or 
other modification of matter, may produce the like quality in the 
more ſimple and the more compound body; and they may both, ſepa- 
rately, derive it from the ſame cauſe, and not one from the partici- 
pation of the other. Thus water, earth, metals, ſtones, &c. are hea- 
vy upon account of the common cauſe of gravity, and not be- 
cauſe the reſt partake of earth; for elementary water, as ſimple 
a body as that, is yet heavy: ſo oil, highly rectified ſpirit of wine, 
ay any metals, glaſs of antimony, and minium, whilſt in fuſion, are 
fluid; being made ſo by the variouſly determined motions of their mi- 
nute parts, and other cauſes of fluidity ; and not by the participation 
of water; fince the dry calces of lead and antimony are not likely to 
have retained in the fire ſo volatile a liquor as water; and ſince fluidity 
is a quality that mercury enjoys in a more durable manner than wa- 
ter it ſelf: for that metalline liquor, as alſo ſpirit of wine well redti- 
fied, will not be brought to freeze with the higheſt degree of cold. 
of our ſharpeſt winters, tho' a far leſs degree of cold would make 
water ceale to be fluid, and turn it to ice. . | 
And laſtly, 'tis pleaſant to ſee how arbitrarily the Peripatetics de- contrary gas 
rive the qualities of bodies from the four elements. Thus to inſtance tes oferibed f 
in liquidity, if you ſhew them exactly dephlegmed ſpirit of wine, and *o han 
ask, whence it has its great fluidity, they will tell you, from water; 4 : 
which yet is far leſs fluid than it; and ſpirit of wine it ſelf is much 
leſs ſo than the flame into which that ſpirit is eaſily excited. But 
if you ask, whence it becomes totally inflammable, they muſt tell 
you, from the fire; and yet the whole body, at leaſt as far as ſenſe 
can diſcover, is fluid, and becomes flame; ſo that fire and water, 
as contrary as they make them, muſt both be vaſtly predomi- 
nant in the ſame body. This ſpirit of wine, alſo, being a liquor, 
whoſe leaſt ſenſible parts are actually heavy, and compoſe a liquor ſe- 
ven or eight hundred times as heavy as air of the ſame bulk, muſt be - 
ſuppoſed to abound with earthy particles; and yet this ſpirituous li- 
quor may, in a trice, become flame, which they would have to be the 
lighteſt body in the world. e | 

Upon the whole, the chymiſt's ſalt, ſulphur, and mercury them 
ſelves, are not the firſt and moſt ſimple principles of bodies, but ra- 
ther primary concretions of corpulcles or particles more ſimple than. 
they; as being endowed only with the firſt moſt radical, and moſt uni- 
verſal properties of ſimple bodies, bulk, ſhape, . motion, or reſt ;.. by 
the different conventions or coalitions - of which minuteſt portions of 
matter, are made thoſe. dittering. concretions that chymiſts call their 
principles. 
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Preſume, it will not be difficult to diſcern, that a great part of 
what has been alledg'd to ſhew the impertettion of the vulgar chy- 
mical doctrine of qualities, may eaſily be applied to ſome other hy- 
potheſes of kin to that doctrine, and particularly to the theory 
that would derive both the qualities of bodies, and -the reſt of the 
henomena of nature, from acid and alkali, For tho' theſe two dif- 
ences may be met with in a great variety of bodies, and conſequent- 
ly the conſideration of them will frequently be of good uſe to chy- 
miſts, in conſidering the ſecondary cauſes and operations of ſome mixt 
bodies; yet 1 cannot allow of the hypotheſis in the latitude wherein 
tis urged and applied, as if it could be uſefully ſubſtituted in the 

place of matter and motion *, 5 
For it ſeems precarious to affirm, that acid and alkaline parts are 

found in all bodies. | 

Some chymiſts, when they ſee Agua fortis diſſolve filings of copper, 
conclude_from thence, that the acid ſpirits of. the menſtruum meet, 
in the metal, with an alkali, upon which they work; + but this is an 
un- 


e gince, 7 M. H „ the by ceed from other cauſes.” See French 
« dodrine of alkali and acid has been | Memoirs, A. 1701.p. 146 


. © advanced, tis made uſe of to explain + M. Homberg is of opinion, that all acid 


« all the changes that happen in the | ſpirits diſſolve bodies, by means of the 
© mixtures of ſimples, particularly in the | ſalt which ſuch ſpirits contain; and to 
« effects of fermentation, efferveſcence, | diſcover their quantity of pure acid ſalts, 

and ebullition. But there is ſcarce | he ſuffers an ounce of ſalt of tartar to 
4 any fermentation produced by the | ſaturate it ſelf with the ſpirir ; then eva - 
mixture of acid and alkali ; and even | porating all the'moiſture, the ſalt of rar- 
© ebullitions and efferveſcences often pro- « 8 by the weight of 

| acl ts. 


By this means he made the following table. 


oz. dr. gr. dr. gr. dr. gr. 

| Spirit of nitre ot 02 361 Andgain-" £3 10) Whence an (02 28 

An ounce of \— of ſalt 02 of oof ed after Jog 14f ounce of the or 15 
falr of tartar Oil of vitriol oo o5 oO evapora- Co O55 liquor con- og 65 
took up of / Aqua fortir oi o 3o\ tion 03 o taindofvola- oz 26 
| Diſtill'd vinegar 14 co oo 03 36 ) tile acid ſalt * oo 18 


He, likewiſe, uſes an inſtrument, or lel to it, above half an inch long. This 
arzometer, made of a ſmall glaſs matras, | little tube lets the air paſs out of the 
with a neck, AD, ſo ſlender, that a ſingle | veſſel, as the liquor comes in. A mark 
drop of water will riſe about half an inch D, is put upon the neck AD, to ſhew 
in it. On the fide of this neck there comes | how high the veſſel muſt be filled. And 
from the belly B, of the veſſel, a ſmall tube | 'ris proper to let the neck widen towards 
C, ofthe ſame ſize with the neck, and paral- ! the top, for the conveniency of pouring 
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unſafe way of arguing, ſince good ſpirit of urine, which th 


de a volatile alkali, and whic 


will readily diffolve filings of copper, and more genuinely than the 
acid liquor. So when they ſee the magiſtery of pearl or coral, pre- 


pared 


dropping oil of tartar into the folutions of thoſe bodies, 


made with ſpirit of vinegar, they aſcribe the precipitation to the fixt 
atkali of the tartar, that mortifies the acidity of the ſpirit of vine- 
gar; whereas the precipitation would no leſs enſue, if, inſtead of the 
alkalizate oil of tartar, that ſtrong acid, Oleum ſulphuris per campanam, 


were employ'd. 


in the liquor. Now this inſtrument be- this ingenious gentleman has made 2 ta- 
ing fill'd to the mark on irs neck, with | ble, to ſhew the different weights of the 
any acid ſpirit, the balance will ſhew the | ſame bulk of the moſt conſiderable chy- 
weight of the liquor, in reſpe& of any | mical liquors, in the ſummer and in wins 


ey take to C hymiſtry. , 


makes a great conflict with Aqua fortis, N. 


other, to the part of a Hence | ter. 
The Arzometer full of Weigh'd in ſummer. In winter. 
o. dr. gr. 0% dr. gy. 
Quick- ſilver — 1 0 07 —— 11 o J2 
Oil of tarta - — 01 3 of —— oO 03 711 
Spirit of urine - OI 00 J2 —— 00 43 
Oil of vitriol — Oo o; $58 ———o og 03 
Spirit of nitre —-— or 1 40 —o ol 70 
— of falt ———— 1 00 39 —— 61 o 47 
Aqua fortis Ol Or 3&8 —— 1 ol 55 
Diſtill'd vinegar 0 OJ 55 —— 00 o 60 
Spirit of wine ————— 00 06 47 —- 00 06 61 
River-water * — 7 53 oo 7 57 
Diſtilld water — 0 O7 50 oo o 34 
The inſtrument it ſelf weighed, when ayes, coral, pearl, beroar, oyſter-thelſy, 
empty, one dram twenty-eight grains. c. of which they diſſolved different 


rom -theſe two tables, compared to- 
gether, 'tis eaſy to derermine, with great 
exactneſs, the quantity of ſalt and of 
phlegm contain'd in an acid ſpirit, See 
Memoirs de I Acad. A. 1669. p. 69. | 
To meaſure the force of an al- 
kali, that is, to eſtimate how much 
of an acid 'tis able to retain, the ſame 
gentleman proceeds in this manner. He 
diſſolves the alkali in ſome acid ſpirit, 
whoſe force is firſt diſcovered by means 
of his aræometer; comparing its weight 
with that of river-water. Thus having 
dephlegmed ſome ſpirit of nitre, and of 
ſalt, till the former. perfectly diflolyed 
gold, and the latter filver, he found the 
weight of the ſpirit of nirre to be, in an 
equal bulk, as 19, that of the ſpirit of 
ſalt as 19, and that of water as 16. He 
Pur an ounce of each ſpirit upon crabs- 
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quantities; the ſpirit of nitre taking up 
twice as much of ſome of them as the 
ſpirit of ſalt; and in general, the former 
diſſolved a conſiderable quantity more 
than the latter; the proportion of its ſalt 
being almoſt double to that of the orher. 
Now the different quantity of each alkali 
neceflary to abſorb the ſame quantity of a 
ſtandard acid, is, according to M. Hen. 
berg, the meaſure cf the paſſive force 
that alkali; notice being taken of the 
time ſpent in the diſſolution. This authot 
farther obſerved, that both the ſpirits rex> 
dily diſſolved much more of the oyſtei 
ſhells than of any other powder of the 
like nature; which he takes to be one rea- 
ſon of the very good effect they have inthe 
ſtomach, depraved by acids. Memoir de 
[ Acad. A. 1700. p. 8 1. and N. de Acud. 
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The Chymical Doftrine 


It alſo may be doubted, whether the yulgar chymiſts juſtly ſuppoſe, 
that when they. manifeſtly diſcover an acid, for inſtance, 1n a 4 
the operation of that body upon another, which they judge to abound 
with an alkali, muſt be the effect of a conflict between thoſe two 
principles. For an acid body may do many things, not ſimply as an 
acid, but on account of a texture or modification, which endows it 
with other qualities as well as acidity. Thus when ſome chymitſts ſee 
an acid menſtruum, as Aqua fortis, ſpirit of ſalt, oil of vitriol, &c. diſ- 
ſolve iron, they preſently. aſcribe the effect to an acidity in the liquors, 
tho? well dephlegmed urinous ſpirits, which they hold to have a great 
antipathy to acids, will, as I have tried in ſome of them, readily 
diſſolve crude iron, even in the cold. But mercury will not work on 
the filings of iron, tho' this be ſo open a metal, that even weak li- 
quors will do it; yet if one ſhould urge, that quick-filver readily diſ- 
ſolves gold in. amalgamation, he may expett to be told, according to 
their dockrine, that mercury has in it an occult acid, by which it 


' performs the ſolution; tho it ſeems much more probable, that mer- 


cury has corpuſcles of ſuch a ſhape and ſize as fit them to inſinu- 
ate into the correſpondent pores they meet with in gold, but 
render them unfit to enter readily the pores of iron, to which nature 
has not made them ſuitable : as on the other fide, the ſaline corpuſ- 
cles of Agua fortis will eaſily find admiſſion into the pores of iron, but 
not into thole. of gold, to which they do not correſpond. And when 
a knife, whoſe blade is touched with a load-ſtone, cuts bread, and takes 
up filings of iron, it does neither by means of alkali or acid; but 
the one by the viſible ſhape and the ſtiffneſs of the blade, and the 
other by the latent contrivance or change of texture, produced by the 
operation of the load-ſtone in the particles of the ſteel. 

And thus too, when blue vitrio], being beaten and finely ſearced, 
makes a white powder, that whitenefs is not a quality of the powder, 
as being of a vitriolate nature; for rock-cryſtal, or Fenice glaſs, finely 
beaten, will have the ſame effect on the eye; but it proceeds from the 
tranſparency of the body, and the minuteneſs, multitude and confus'd 
fituation of the corpuſcles that make up the powder. And, therefore, 
if other bodies be brought, by comminution, into parts of the like 
mechanical properties; theſe aggregates will act upon the organ of 
fight as white bodies. 

Further, the patrons of this hypotheſis ſeem arbitrarily to have aſ- 
ſigned offices to each of their two principles, as the chymiſts do to 
each of their tria prima, and the Peripatetics to each of their four ele- 
ments. But *tis not enough to ſay, that an acid, for inſtance, per- 
forms theſe things, and an alkali thoſe; and that they divide the ope- 
rations and phenomena of natural bodies between them: aſſertions of 
fuch great moment ought not to be advanced, or received, without: 


ſufficient proof. And, perhaps, the very diftribution of ſalts into acids 


and alkalies hath ſomewhat of arbitrary in it; ſince others may, with- 
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out aſſuming much more, take the freedom to diſtribute them other- Chymiſtry. 
wiſe; there being not only ſeveral things whereia acids and alkalies — 
agree, but alſo ſeveral things wherein ſalts of the ſame denominat ion 
widely differ. For inſtance, ſome al kalies, according to our chymiſts, 
are, like falt of tartar, fixt, and will endure the violence of the fire ; 
others, like ſalt of urine or hartſhorn, are exceedingly fugitive, and 
will be driven up with a ſcarce ſenſible degree of heat; ſome, as ſalt 
of tartar, will precipitate the ſolution of ſublimate into an orange-tawny ; 
others, as ſpirit of blood and hartſhorn, precipitate ſuch a ſolution into 
a milky ſubſtance; and oil of tartar very ſlowly operates upon fi- 
lings of copper, which ſpirit of urine and hartſhorn will readily dif- 
ſolve in the fire. 

And among acids themſelves the difference is no leſs ; for ſome of 

them will diffolve bodies that others will not, as Agua fortis diſſolves 
filver and mercury, but leaves gold untouch'd ; Aqua regis, that diſſolves 
gold readily, diſſolves mercury but imperfe&ly, and ſilver not at all. 
And this may happen, when the menſtruum, that will not diſſolve the 
body, is reputed much ſtronger than that which does; as dephlegm- 
ed ſpirit of vinegar will diſſolve lead, reduc'd to minute parts, in the 
cold; which is an effect that chymiſts expect not from ſpirit of ſalt. 
Nay, one acid will precipitate what another has diſſolved, and 2 can- 
tra; as ſpirit of ſalt will precipitate ſilver out of ſpirit of nitre. And 
I found oil of vitriol to precipitate bodies of various kinds, minerals, 
and others, out of ſome acid menſtrua, particularly ſpirit of vine- 
ar. 
: We might add the properties peculiar to ſome particular acids, as 
that ſpirit of nitre, or Aqua fortis, will diſſolve camphire into an oil, 
and coagulate common oil into a conſiſtent and brittle ſubſtance, like 
tallow ; and tho? it will both corrode filyer, copper, lead, and mer- 
cury, and keep them diſſolved, it quickly lets fall almoſt the whole 
body of tin, very ſoon after having corroded as much as it can thereof, 
Hence we may very well queſtion, whether acid and alkali have the 
ſimplicity that philoſophy requires in principles. Nor will it be any 
wonder if others ſhall think it as free for them to conſtitute other 
principles, as *tis for chymiſts to pitch upon acid and alkali. 

And ſome, perhaps, will fay, that, ſince the former of theſe princi- 
ples comprehends ſich a number of very different bodies, it ſeems as 
flight and unphiloſophical an account of their nature, to define an acid 
by its hoſtility to an alkali, as to define a man by ſaying, that he is 
an animal at enmity with the ſerpent. T ; 

But tho? one of the chief conditions that philoſophers juſtly re- 2 the 5. 
quire in principles,” is, that they ſhould be very clear; yet I do rimef them 
not wonder, that the definitions given us of acid and alkali ſhould be unſettled, 
iaaccurate and ſuperficial ; ſince 1 find not, that chymiſts themſelves 
have any clear and determinate notion or ſure marks, whereby to 
know them diſtinctly. For to _ as is uſual, that, becauſe a body 


kk 2 diſ- 
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5 diffolves another, which is diſſoluble by this or that known acid; the 
PET ſolvent muſt alſo be acid; or to conclude, that if a body precipitates 
2 diſſolved metal out of a confeſſedly acid menſtruum, the. precipj- 
tant muſt be an alkali, is. precarious ;. fince filings of ſpelter will be 
. diſſolved as well by ſome alkalies, viz. ſpirit of ſal-armoniac, &6. as 
by acids: and bodies may be precipitated out of acid menſtrua, 
by other acids, and by. liquors wherein there appears not the leaſt al- 
kali. I have found, that a ſolution. of tin-glaſs, made in Aqua fortis, 
would be precipitated both by ſpirit of ſalt, and. by comman or rain- 
water. And as for the other grand way that; chymiſts employ, to 
diſtinguiſh acids and alkalies, by the heat, commotion, aud, bubbles 
that are excited, upon their _—_ put together; this may be no ſuch 
certain ſign as they preſume: for almoſt any thing that is fitted va- 
riouſly and vehemently to agitate the minute parts of a body, will 
Produce heat in it; and fo, tho! water be neither an acid nor an 
alkalizate liquor, yet it will quickly grow very. hot, not only with 
the highly acid oil of vitriol, but with the-alkalizate-ſalt of tartar : 
yet in neither of theſe mixtures is there produced. any ſuch viſible 
er audible conflict, as, according to the doctrine of the chymiſts, one 
would expect. Neither. is the production of bubbles, tho* accompa- 
nied with a hiſſing noiſe, ſuch a certain. fign as chymiſts ima- 
gine > for the production of bubbles is not a neceſſary effect or con- 
comitant of heat, excited by conflict; but depends very much upon 
the peculiar diſpoſition of bodies, put together, to. extracate, produce, 
or intercept particles of air; and therefore, as oil of vitriol, mixt in a 
due proportion with fair water, may be brought to make the water 
very hot, without exciting bubbles; ſo. I have found that alkalizate 
ppirit of urine, drawn with ſome kinds of quick-lime, being mixt 
with eil of vitriol moderately ſtrong, would afford an intenſe heat, 
_ _ whilſt it produced either no manifeſt bubbles at all, or ſcarce, any; 
tho the urinous ſpirit was ſtrong, and in other trials operated like 
an alkali ; and tho* with ſpirit of urine, made per ſe, in the common 
way, oil-of vitriol will produce a great hiſſing, and a multitude of 
conſpicuous bubbles. On the other fide, I have, ſometimes, found, 
that ſome acid ſpirits, eſpecially that of verdigreaſe, made per je, would, 
when poured. upon falt of tartar, make a conflict with it, and pro- 
| duce a large froth 3 tho! we obſerved it not to be accompanied with 
4 any manifeſt heat. 

The-tofÞno.. The taſt, by many, is made the touch-ftone whereby: to try acids 
Fudge e- and alkalies. But there is a multitude of mixt bodies, wherein we can 
ſo little diſcern by the taſt, which of the principles is predominant, 
that this would not make one: ſuſpett there were a grain of either 
of them to be. found therein; ſuch bodies are diamonds, rubies, 
and moſt gems, beſides many ignobler ſtones, gold, ſilver, mercury, 
ce. There are alſo bodies that abound with acid or alkalizate ſalts, 

which either have no taſt, or a quite. differei v ne from, that of the. 
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latter having a- ſaccharine ſweetneſs, and the former. an ext: eam bit- 
terneſs. And even 1n vegetable ſubſtances of a manifeſt taſt, *tis not 
eaſy to know by that, whether it be the acid or the alkalizate prin- 
ciple which rules in them; as in the eſſential oils of ſpices and other 
vegetables, and in the groſs empyreumatical oils of woods, and even 
in high rectiſied ſpirit of wine, which, therefore, ſome: will have to be 
an alkalizate liquor, and others an acid, tho' I did not find its taſt to be 
deſtroyed or much altered by being put upon coral or falt of tartar, 
nor by being digeſted with and diſtill'd from ſea-falt. And among 
thoſe very bodies which, for their taſts, chymiſts reckon among acids, 
there is ſo great a difference and variety of reliſhes, that, if I were 


to allow acids to be- one principle, 


it ſhould be as I allow air to be 


one body, whilſt it conſiſts of the aſſociated effluvia of a multitude of 


corpulſcles of very: diftering natures. * 


At once to-eſtabliſh a juſt notion; 
to explain the nature, the manner of acti- 
on, and the force of acids, take the words 
of the illuſtrious Sir 1ſasc Newton upon 
the ſubject. 

The particles of acids, © ſays that 
great philoſopher, * are. of a ſize groſſer 

than thoſe of water, and therefore leſs. 
volatile; but much ſmaller than thoſe 
of earth, and therefore much leſs fix'd 
than they. They are endued with a 
* great attractive force; in which force 
their 2ctivity conſiſts ; and thereby al- 
% ſo they affect and ſtimulate the organ 
« of taſt, and diſſolve ſuch bodies as they 
© come at. They are of a middle na- 
ture between water and terreſtrial bo- 
«. dies, and attract the. particles of both. 
By this attractive force they get about 
«the particles of bodies, whether they 
* be of a metalline or ſtony nature, and 
„ adhere to them moſt cloſely on all 
« (des ; ſo that they can ſcarce be ſepa- 
rated from them by diſtillation, or ſub- 
* .limation. When they are attracted and 
“ gathered together about the particles of 
* bodies, 2 l 
them one from another ; that is, they 
« diſſolve. thoſe. bodies, By their at- 
*.trattive force, alſo, by which they 
«ruſh towards the particles of bodies, 


raiſe, disjoin, and ſhake © 


„they move. the fluid, excite. heat, 


Ano- 


*-ſhake aſunder ſome particles, ſo as 
* to turn them into air, and generate 
bubbles; and hence proceeds diſſolu- 
«tion, and all violent fermentation: and 
in all fermentation there is an acid la- 
tent or ſuppreſs'd, which coagulates in - 
„precipitation. Acids, alſo, by attracting 
* water, as much. as they do the parti- 
*- cles of bodies, occaſion the diflolved - 
„particles - readily to mix with wa- 
* ter, or ſwim, or float in it, after the 
manner of ſalts. . And as this globe of 
** earth, by the force of gravity, attracting 
* water more ſtrongly than lighter bo- 
dies; cauſes thoſe lighter bodies to aſ- 
* cend in the water, and to go. upwards -- 
from the earth; ſo the particles of ſalts, 
* by attracting the water, mutually avoid 
and recede from one another as far as 
„they can, and thence are diffus'd-: 
throughout the whole water. The par- 
** ticles of Sal alkali conſiſt of earth and 
acid united together, after the ſame - 
manner: but. theſe acids have ſo great 
* an attractive force, that they cant be 
* — — the ſalts by fire: They 
allo precipitate the particles of metals 
* difſolv'd in menſtrua, by attrafting ; 
* from them the acid particles which 
„before had diſſolved them, and kept 


M them ſuſpended in the meaſtruum. If 


theſe... acid. particles be. join d with 
* caithy 5 
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chymical principles. Thus, tho Venice glaſs be in great part compoſed of ( 
a fixt alkali; yet it is inſipid upon the palat: and cryſtals of ſilver, aud 
of lead, made with Aqua fortis, and containing numerous acid particles 
of the menſtruum, maniteſt nothing of acidity in the mouth; the 


hy, fil ye 


Chymiſt ry. 
5 2 of acid and alkali, is, 


The Chymical Doctrine 


Another particular wherewith I am unſatisfied in the hypotheſis 


< earthy ones, in a ſmall quantity, 
they are ſo wloſely retained by them, 
as to be quite ſuppreſs'd, and, as it 
were, hidden by them; ſo that they 
neither ſtimulate the organ of ſenſe, 
* nor attract water, but compoſe bodies 
which are not acid, that is, fat and fu- 
ſible bodies, ſuch as are Mercurius dulcis, 
brimſtorie, Lana cornea, and copper cor- 
roded by mercury ſublimate. From 
the attractive force in theſe acid par- 
ticles thus ſuppreſs d, ariſes that uni- 


«4c 


thar they adhere or ſtick to others, and 
are eaſily inflammable, if the heated 
acid particles meet wirh other particles 
* of bodies in fume, which the acid 
attracts more ſtrongly, than it doth the 
particles to which it is united. And 
thus the acid that lies ſuppreſs'd in 
ſulphureous bodies, by more ſtrongly 
attratting the particles of other bodies 
(earthy ones for inſtance) than its own, 
a a gentle fermentation, pro- 
uces and cheriſhes natural heat, 
and carries it on ſometimes, as 
the puttefaction of the compound: 
which putrefaction ariſes hence, that 
the acid particles, which have a long 
while kept vp the fermentation, at 
length inſinuate themſelves into the 
little interſtices, that lie between the 
8 of the firſt compoſition; and 
** fo, intimately uniting with thoſe very 
particles, produce a new mixture or 
compound, which cannot fall back 
again into the ſame form. 
** Nitre in diſtillation, leaving its earthy 
part behind, turns, moſt of it, into an 
acid ſpirit; becauſe the acid of the 
nitre attracts the phlegm, and, there- 
fore, they aſcend together, and conſti- 
ture a ſpirir. But nitre kindled with 
a coal, turns chiefly into a ſalt of tar- 
tar; becauſe the fire apply'd this way, 
drives the acid and earthy parts toge- 
ther, and makes them impinge on, 
and more ſtrongly unite one with ano- 
ther. The reaſon why water hath no 
great diſſolving force, is, becauſe there 
is but a ſmall quantity of acid in it: 
for whatever ſtrongly attracts, and is 
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verſal property of almoſt all fat bodies, 


* 


that *tis in many caſes needleſs to explain the 


— ſtrongly attracted, may be called an 


acid; and in ſuch things as are diſſolv'd 
in water, we ſee the diſſolution is eaſily 
perform'd, and without any effer. 
* veſcence: but where the attraQtion is 
* ſtrong, and the particles of the men. 


* ſtruum are every way attracted by 


* thoſe of the metal; or rather, where 
the particles of the metal are every 
way attracted by thoſe of the men- 
ſtruum; there the particles of the 
menſtruum environ thoſe of the 
metal, tear them aſunder, and diſſolve 
its texture. So when theſe acid par- 
ticles are applied to the tongue, or to 
any excoriated part of the body ; leaving 
the ſubrile earth in which they were 
before, they ruſh into the liquid of 
the organ, tear and disjoin its parts, 
and cauſe a painful ſenſation, 
Mercury is attracted, and, therefore, 
corroded by acids; and as it opens 
obſtructions by its great weight, ſo it 
breaks and obtunds the power of acids, 
in the body, by its attractive force. 
All bodies have particles which mu- 
tually attract one another ; the aggre- 
gates of the leaſt of which may be 
called particles of the firſt compoſition; 
and the collections, or aggregates, 
ariſing from the primary aggregates, 
or the aggregates of theſe aggregates 
may be called particles of the ſecond 
compoſition, &c. | 

* Mercury and Aqua regia, pervade 
thoſe pores of gold or tin, which lie 
between the particles of its laſt com- 
poſition; but they can get no further 
into it; for if any menſtruum could 
do that, or if the particles of the firſt, 
or, perhaps, of the ſecond compoſition 
of gold, could be ſeparated, that metal 
might be made fluid, or at leaſt 
more ſoft. And if gold could be 
once brought to ferment and putre- 
fie, it might be turned into any 
other body whatſoever; and ſo of 
tin, or any other bodies; 2s com- 
mon nouriſhment is turned into the 
bodies of animals and vegetables. 
Newton. apud Harris. Lexicon Technic. 
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phenomena of qualities; ſeveral of theſe being produced, deſtroyed; Chymiſtry. 
or altered, where there does not appear any acceſs, receſs, or change 
of either of thoſe two principles; as when fluid water, by beating, is The hyporhefis 
turn'd into conſiſtent froth ; and when tranſparent red coral is, barely T % ren 
"1 , : needleſs and 
by grinding, changed into a white and opake powder. "  aſuſfcient. 

Beſides, the patrons of acid and alkali, tho they would feem to 
conſtitute but two principles, are obliged to make many different 
ſorts of acids, and ſome variety of alkalies; and ſtill their principles 
are too ſcanty to afford any ſatisfactory explanation of pheno- 
mena. *Twill be very difficult for them to give a rational account 
of gravity, elaſticity, light, colours, ſounds, aud ſome other qualities 
that are called manifeſt; and much more of ſeveral that are con- 
feſſedly occult, as electricity, and magnetiſm : and this ſhews a great. 
inſufficiency in the hy potheſis. 

The laſt defect I ſhall mention in the doctrine of alkali and acid Afording 
is, that moſt of thoſe very things which are pretended to be explained but una 
by it, are not ſatisfactorily explained. pa 3 

I am diſſatisfied with the very fundamental notion of this hy pothe- „. _ 
ſis, a ſuppoled hoſtility between the tribe of acids and that of alka- 
lies: for I look upon amity and enmity as affections of intelligent 
Beings; and I have not yet found it explained by any, how thoſe 
appetites can be placed in bodies inanimate, and deſtitute of know- . 
ledge and ſenſe. And what is called ſympathy and antipathy between 
ſuch bodies, in great meaſure depends upon the action of our own 
underſtanding, which, ſuppoſing in every body an innate appetite to- 
preſerve it ſelf, both in a defenſive and an offenſive way, inclines us 
to conclude, that a body, which deſtroys, or impairs, the ſtate or: 
texture of another, has an enmity to it; tho', perhaps, a ſlight me- 
chanical change may make bodies, that ſeem extreamly hoſtile, appear 
to agree very well, and co-operate to the production of the ſame 
effects. Thus, if the acid ſpirit of ſalt, and the volatile alkali, com- 
monly called ſpirit of urine, be put together, they will, after a fierce- 
conflict, unite together upon a new contexture, into a falt, little 
differing from ſal-armoniac; in which the two reconciled principles 
amicably join in cooling water, diffolving ſome metalline bodies, 
and producing ſeveral other effects. And ſo, if upon a ftrong ſolution 
of ſalt of pot-aſhes, or of ſalt of tartar, good ſpirit of nitre be 
dropt in a due proportion; after the heat, tumult, and ebullition are 
over, the acid and the alkalizate falts will convene into ſuch a con- 
cretion as falt-petre; which is taken to be a natural body, either 
homogeneous, or at leaſt conſiſting of parts that agree very friendly 
together, and conſpire to conſtitute the particular kind of ſalt that 
chymiſts call nitre. 


Again 3 


AD & 


Chymiſtry. 
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The Chymical Doctrine 
Again; the explanations given of phenomena, according to the 
doctrine of alkali and acid, do not perform what may be juſtly 


expected from philoſophical ſolutions. *Tis ſaid, indeed, that the 


acid working on the alkali, or this upon that, produces the effect 
propoſed ; but this is only to tell us, what is the agent that operates, 
and not the manner of the operation, or the means and proceſs 
whereby it produces the effect. And it it be ſaid, that it is by the 
mutual hoſtility of the principles, that the effect is produced, it may 
be anſwered, that this hoſtility it ſelf is not, as we have juſt now 
obſerved, a thing clear, if ſo much as intelligible; and were it, yet 
ſo general "= indeterminate a way of —_ things, can 
afford little or no ſatisfaction to one who conſiders how very nume- 
rous and various the phenomena of qualities are. 

To clear and confirm this aſſertion, 1 ſhall only take notice of ſome 
few obvious phenomena of one of the moſt familiar operations, 
wherein acid and alkali are ſuppoſed to be the grand agents. Tis a 


known thing, that Aqua regis will diſſolve gold, copper, and mercury 


and that with theſe metals, eſpecially with the ſecond, it will pro- 


| duce an intenſe degree of heat. If now the cauſe of this heat be 


demanded, it may be expected, that the patrous of acid and alkali 
will anſwer, that *tis from the action of the acid ſalts of the men- 
ſtruum upon the alkali they meet with in the metals. But it is 
eaſy to diſcern, that thisanfwer names, indeed, two ſuppoſed efficients 
of heat, but does, not declare how theſe agents produce that quality; 
which depends upon a certain, vehement, and various agitation of the 
inſenſible parts of bodies. And, therefore, gold and copper, by bare 
concuſſion, may be brought to an intenſe degree of heat, without the 
acceſſion of any acid particles to work upon them. But, further, 
when I am told, that Aqua regs, by its acidity working on the metal- 
line alkali, makes a diſſolution of the metal; I am told, indeed, what 
they think to be the agent in this change, but not at all ſatisfied 
how this agent effects it; for, copper being a very hard metal, and 
gold generally efteemed, by chymiſts, the cloſeſt and compatteſt body 
in nature, I would gladly know, by what power ſuch weak, and, 
probably, brittle or flexible bodies, as acid ſalts, are enabled with 
that force to disjoin ſuch ſolid, and cloſely coherent corpuſcles, 
as make up the viſible maſſes of copper and gold; and ſhatter them 
with that violence, as, perhaps, to toſs up multitudes of them into 
the air. And fince in the diſſolution of theſe metals, there is another 
phenomenon to be accounted for, as well as the forcing of the parts 
aſunder; the ſuſtentation of the metal in the menſtruum ; the chy- 
miſts would greatly inform me, by well explaining how their acid 
and alkali are able to ſuſtain, and give fluidity to the corpuſcles of 
the diſſolved metal; which, tho' it be but copper, is nine times as 


heavy 


\ 
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heavy as an equal bulk of water; and if it be gold, is nineteen times Chymiſtry. 
heavier than the liquor that muſt ſuſtain it; and, at leaſt, ſeveral time 
heavier in ſpecie than the ſalts that are mixed with the aqueous parts, 
can make the menſtruum compoſed of them both: at the ſame time, 
experience has aſſured me, that if a piece of wax, or any like mat- 
ter, be made leſs than the hundredth part heavier than an equal 
bulk of water, it will, when thoroughly immerſed, fall to the bottom, 
and reſt there. I might further ask, why, as Aqua regis diſſolves mer- 

-cury, without being much changed in colour by it, gold retains its 
own yellowneſs in the ſolvent; and why the ſolution of copper is 
of a colour quite different from that of the metal which affords it, 
and from that of the ſolvent? In ſhort, thoſe hypotheſes greatly 
hinder the progreſs of human knowledge, that introduce morals and 
politics into philoſophy, where all things are tranſacted according to 
mechanical laws. 
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74 E have no traced Mr. Boyle to the laſt ſtage of his 
philoſophical works, that of medicine. And, as I doubt 
„ot, be has hitherto ſhewd himſelf a much greater 
philoſopher than the world, for want of a thorcwo knowledge f 
his writings, ever ęſteem d him; ſo, here he appears a much 
greater phyſician than he generally ſeems to have paſſed for. 
Tis true, in ſhewing, by way of introduction, the uſefulneſs 
of philoſophy to medicine, he manifeſted an uncommon skill iu 
diſeaſes, and the human ſtructure; but, 1knew not how, his phile- 
ſophic capacity appearsto ſcvalloꝛ up his medicinal one, till we 
come to conſider him ftriftly as a phyſician ; and then he ſhews- 
a maſterly genius, and a very wide command in medicine. But 
never attually taking the profeſſion upon him, and, conſequently, 
often wanting the proper opportunities of ſeeing the ſucceſs of 
remedies applied in particular caſes, he was generally obliged” 
zo make his medicinal experiments by other hands. And if ue 
may judge from what appears, thoſe perſons to whom he com- 
mitted any of bis medicines with this view, were ſeldom ſo un- 
courtly as to bring him an. account of their failure; but when” 
the wiſh'd ſucceſs attended their exhibition, he was ſure to be 
told it in the moſt obliging manner. And hence, to omit other 
things, it poſſibly is, that Mr. Boyle recommends Ens vencris, 
as a ſpecific for the rickets ; which, tho a ſerviceable medi- 
cine, when rightly tim d iu this diſeaſe, ſeldom, of it ſelf, Her 
forms the cure. * 
On the other hand, our author was. well aware of the acct- 
dents and uncertainties which daily occur in gractice. He telly: 
us expreſly, that he does. not ſet down medicinal experiments 
with the ſame poſitiveneſs he does thoſe in phileſophy ; nor gen- 
ture his reputaticu upen the ſucceſs of any receit or proceſs in 
medicine. Theſe, hocuever, ſays be, © Lakoays delicer faith-- 
e fully ; nor have I, upon-uncertain rumours, recorded the ci, 
tue of particular remedies, which may be good, without lie- 
& ing infalltble.” Mie may take bim, then, upon the — 
4. pof- 
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a phyſician ; for he, doubtleſs, makes good the character: and, 
had it been his fortune to hate prattiſed the art, he world, 
T queſtion not, have improved it ſtill more than he has. He bad 
a ſtrange ſagacity in diſcovering the origin of diſeaſes ; he ap- 
pears to have thoroughly conſidered their manner of acting upon 
the human frame; and to have hit upon the method of curing 
them by very plain and {imple medicines : witneſs the picce which 
concludes this laft general hend of our abridement. © 

There are ſome, indeed, who have thowght fit to cenſure that 
admiraùlb collettion 'of remedies, as worthleſs : and truly we 
Should have been obliged to them, if they had furniſh'd the world 
with a better : but till this is done, which, I am afraid, it 


 ecill not ſoon be, wwe are to conſider, that our author's view 


was Here to offer the generality, and fuch who live at a diſtance 
from phyſicians, a ſet of remedies, which might ſoon, with little 
trouble, and great cheapneſs, be prepared, as occaſion required. 
And will any man ſay, that the book does not anſwer this 
deſign? VWhere, then, lies the canſe of blame? The remedies, 
cries one, are frmple, ſuch as the good women preſcribe, and ſome 
of them appear ridiculous. But we are to know, that Mr. 
Boyle, if thenature of his dog hadrequired it, cou have pre- 
ſeribed as elegant compounds as any phyſician wwho has zwrote ; 
but of ſuch he had, for weighty reaſons, no great opinion; 
and ot gt ones anſwer his end much better than the 
other. The remedies contain'd in this collettion too, had been 


Vng experienced, and found efefiual, before he communicated 


them to the public. | 

'Tis, we muſt own, a difficult thing to ſet down a large num- 
ber of ſimple, ſerviceable, and experienc'd remedies, and keep 
them from appearing ridiculous to ſuch as have ſeen little inphyſic ; 
but the men of experience and of judgment in the art, who Ener 
how ſlight and how unpromiſmg a remedy ſometimes, apparently, 
performs great cures; and how powerful and experienc'd ones 
ſometimes fail, are not forward to cenſure a medicine for 
appearing contemptible, eſpecially after it has been tried, and 
found efeftual. | | 
In ſhort, wwhoever publiſhes a collection of remedies, well adapt- 
ed to the occaſion, approved by experience, eaſy to be procured, 
and cheap in the purchaſe, all which recommendations go along 
with theſe of Mr. Boyle, cannot but deſerve well if _— 
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its ſpirit, 


r E colours of human blood, arterial and venal. | Heads for l 
2. Its taſt. . 
3. Its odour. | | in an healthy, 
4. Its heat when = emitted. Hate. 

5. Its inflammability, and ſome other qualities. 


6. The aerial particles naturally mix*d with human blood; and alſo 
found in its diſtinct parts. | 
7. The ſpecific gravity of human blood entire. 
8. The ſpecific gravity of the two obvious parts of human blood, the 
red and ſerous. | 
9. The conſiſtence of entire human blood. 
10. The diſpoſition of it to concrete, and the time wherein it i per- 
ormea.. 
11. The liquors and ſalts that coagulate human blood. 
12. The liquors and ſalts that hinder its coagulation, or diſſolve it: 
wben coag ulated. 
13. The liquors, &. that preſerve human blood. 
14. The mixtures it may admit from aliments.. 
15. Its ſpontantous or natural analyis, into a ſerous and à fibrous part. 
16, The reſpective quantities of. the [eros and fibrous parts. 
17. The differences. between. the ſerous. aud the red part. 2 
18. Th 
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MepiciNx. 


18. The artificial or chymical 


Experiments and Obſervations 
analyſis of human blood; and firſt of 

its ſpirit. | 2 
19. The volatile ſalt of human blood, and its figures. 
20. The phlegm of diſtilled human blood. 
21. The two wils of human blood. 
22. Its fixt ſalt. | | 
23. Terra Damnata. | 2 E 
24. The proportion of the differing ſubſtances, chymically obtained 


from human bl 


25. The fermentation or putrefaction of human blood, and its phe- 


_ 
26. The mechanical aſes of human blood, as in hucbandry, &c. 
27. The chymical uſes of it. _ Mt; 
28. The medicinal uſes of human blood. | 
29. The. difference between human blood in ſound perſons of different 
- + conſtitutions, and in different circumſtances, as men, women, 
children, Moors, Negroes, &c. h 
30. The affinity and difference between the blood of men and that 
of other animals, as quadrupeas, birds, fiſhes, and ſanguineous 
inſects. 2 | 
31. Particalars omitted, relating to the hiſtory of human blood. 


32. Miſcellaneous obſervations, experiments, and inquiries about human 


he heat of 
human blood, 
newly extra- 
waſated. 


blood. 


SECT. I. 


Have learnt by inquiry, that ſeveral perſons, ' free from a fever, 

have, after their blood had run out a while, upon phlebotomy, 

complain'd, they found it come ſenſibly hotter than before; and 
ſome, that it came with a degree of heat that was troubleſome, and, 
as they fancied, ready to ſcald them. 

I defired a chirurgeon, to put a ſealed weather-glaſs into the por- 
ringer, wherein he was going to bleed a young gentlewoman, ſo that as 
the blood ran out of the open vein, it might fall upon the ball of the 
inſtrument ; in which the liquor. was made, by the warmth, to aſcend 
about an inch. 

But having procured; a man of a middle age, who ſeemed healthy, 
to bleed in the ſame manner, upon the ſame weather-glals; the ſpirit 
of wine aſcended above all the marks belonging to the ſtem, and 

a ' | / | . * * : | * ex». 


upon human Blood 


expanded it ſelf conſiderably in the ſmall upper ball; ſo that tho' Mepicixs. * 
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we could not determine how high it would have riſen, if the tem v/ wm 


had been long enough, yet it ſeem'd manifeſt, that the warmth, which 
made it riſe, conſiderably exceeded the uſual warmth of the air in 
the dog-days; theſe gaged thermoſcopes being ſo fram'd, as to keep 
the liquor in the ſtem all the year long, without ſinking quite into the 
greater ball in winter, or aſcending into the leſs in ſummer, 

We employed, allo, when a young woman was blooded, a ſealed 
thermometer that was not gaged, but was much ſhorter than the 
other; and in this the ſpirit was raiſed almoſt to the top, which ar- 

ued a conſiderable degree of heat. 


The ſame thermometer being plunged into ſome blood of a healthy 


man, tho? it was already coagulated, it ftill retained warmth enough to 
make the ſpirit of wine aſcend, at leaſt three or four fingers breadth. 


Since human blood affords a conſiderable quantity of oil in diſtilla- ts in. 


tion, it may well be ſuppoſed a combuſtible body; but every one will“ 


not think it ſo inflammable, as I, upon frial, found it. For having 
held a piece of human blood, dried till it was almoſt pulverable, in 
the flame of a candle, it would take fire, and afford a flame much 
like that which excited it; burning with a crackling noiſe, and here 
and there melting. But this inflammability much better appeared, 
when putting together four or five throughly kindled coals, we laid 
on them a piece of dried blood, of the bigneſs of a ſmall nutmeg ; 
for this yielded a large and very yellow flame; and if it were ſeaſon- 
ably and warily blown, from time to time, as the effluvia degenerated 
into ſmoke, it would very long continue to yield clear and yellow 
flames, conſiderably large, in proportion to the body. And during a 
large part of this deflagration, the blood appeared, as it were, to fry 
upon the coals, aud, in great meaſure, to melt into a black ſubſtance, 
almoſt like pitch. There was, alſo, a crackling noile produc'd, like 
that which chymiſts obſerve, when they decrepitate common ſalt. 
Theſe experiments were repeated with the like ſucceſs. But there 
is another ſurprizing inſtance. of the inflammability of human blood: 
for, having cauſed ſome to be ſo far dried, that it was reducible to 
fine powder, I took part of this powder, that had paſs'd a fine ſearce, 
and caſting it on the flame of a good candle, the grains, in their 
quick paſſage through it, took fire; and the powder flaſhed, not with- 
out noiſe, as if it had been roſin. This experiment was, alſo, repeated 


with ſucceſs. 


2 


The ſpecific gravity of human blood is more difficult to deter- ug Trecifie 
mine, than one would readily imagine. For it may differ ſenſibly in gravity. 


ſeveral perſons, with their ſex, age, conſtitution, ec. and in the ſame 
perſon it may be varied by the time of the year, and of the day; 
and by being drawn at a greater or leſs diſtance from eating, &c. 
Beſides all this, there is a mechanical difficulty attending the 
experiment it ſelf; for the blood begins to coagulate fo ſoon after it 
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 Mepicins. is emitted, that it is ſcarce practicable to weigh it N 
LO es either by immerſing into it a ſolid body heavier than it ſelf, or by 


plunging the whole in water; the former way being oppoled by the 
brous part of the blood, and the latter by the ſerum. And, upon 
the ſame account, it is, alſo, difficult to compare, with any accuracy, 
the weight of blood: however, it may be of conſiderable ule, 
to have ſome tolerable eſtimate of the difference in gravity between 
water and human blood ; by which. ſo many parts of the- body, con- 


ſiſtent as well as fluid, are, by various changes of texture, both conſtituted. 


and nouriſhed. 


'We,therefore, took the blood of a ſound man, emitted.all at one time, 


and put the whole maſs, as well the ſerous as the fibrous part, into an 
oblong glaſs, of the fitteſt ſize and ſhape we could procure. And 
having ſuffered the blood to reſt till all was ſettled, and the bubbles 


vaniſhed, we carefully mark'd, with a diamond, that narrower part of 


the glaſs, to which the upper ſurface: of the blood reached. Then 
we weighed. the glaſs and the blood in a very good balance, and 
having pour'd out the blood, and waſt'd the glaſs, it was filled with 
common water, to the ſame mark, and weighed again in the ſame 
balance; afterwards the water being poured out, the glaſs, alone, was 
counterpoiſed in the ſame ſcales ;-and its weight being dedutted from 
each of the two preceding weights, the water was found to be nine 
ounces, ſix drams, and fifty grains; and the blood ten ounces, two 
drams, and four grains: ſo that the difference between them bein 
three drams, and fourteen grains, the blood was heavier than ſo muc 
water by about the 25th part of its own weight. 


What things Tho" rectiſied ſpitit of wine be a menſtruum, conſiſting of very ſub-. 


ceagulate the 
blood. 


tile parts, and, upon that account, a good diſſolvent of many vege- 
table ſubſtances, and, as experience has aſſured me, of ſome metalline 
ones too, which ſeem more ſolid than the fibrous part of human 
Blood; yet having ſeparated from the ſerum, a clot of blood, that 
was, coagulated, but ſoft, I kept it for ſeveral hours in a very well 
dephlegmed vinous ſpirit; from whence I afterwards took it out, as 
hard as if it had been well dry'd by the fire. | 

Having almoſt filled a vial, capable of containing near a pound of 


wine, by gueſs a fourth, or an eighth part; at the end of above three 


human blood, with a mixture of that, and ſome rectify'd ſpirit of 


years, looking upon the ſame glaſs, ſtopt with nothing but a cork, 


we found it coagulated, or of a conſiſtent form : when the veſſel veg 


unſtopp'd, there appeared no ſign of putrefaction in the blood; and 


having ſmelt to it, we could not. perceive. that it was fetid: fo bal- 


ſamic a vertue has dephlegmed ſpirit of wine to preſerve it. 


We took a piece of fibrous, or. concreted blood, of the bigneſs of 


bottom, we poured on it as much highly reftify'd vinous ſpirit, as 
wght ſerve to cover it, tho it had been twice thicker than it was; 


M 1 


a large bean, aud having put it into a ſmall glaſs veſſel, with a flattiſh- 


(A 


5 upon human Blood. 


then we covered this open-mouth'd glaſs with another, and ſet the Mepicixe; 
veſſel in a quiet place, that the vinous ſpirit might have leiſure to. Ye 


imbibe the ſerous, or aqueous } of the blood, and thereby harden 
that ſoft ſubſtance: and in effect it quickly ſeemed to have gain'd a 
ſuperficial cruſt ; but the internal parts continuing yet ſoft, we left the 
liquor upon the blood for a day or two longer; and then found, that 
the action of the liquor had quite penetrated the lump of blood, 
and made it moderately hard and friable. 

Having ſeparately put ſmall quantities of ſeveral acid liquors, as 
Aqua fortis, oil of vitriol, and ſpirit of ſalt, to blood, whilſt warm, as it 
came from the animal, I found they preſently turn'd it to a dirty 
colour, and coagulated it ; on the other hand, fine urinous ſpirits would 
make it look more florid, keep it more fluid, and long preſerve it 
from putrefaction. 

I cauſed ſome of the conſiſtent part of human blood, to be, in an 
open ſhallow glaſs, expoſed to the air in a froſty night, and the next 
morning found it to be lightly frozen, and the ſurface of the ice 
prettily figured with images of combs, having teeth on both the ſides or 
edges; on which account theſe figures did not ill reſemble thoſe I have 
often obtained, by ſlowly coagulating into ſalt, a ſolution of fal- 


armoniac made in common water.“ 
Mmm 2 


* Dr. Feind, upon mixing various me- 
dicines with the freſh arterial blood of 
a dos, Feb. 12. obſerved as follows. 

ith Spir. Nitr. dulc. the blood imme- 
diately turn'd blackiſh, and became a very 
thick maſs; and both the blackneſs and 
thickneſs were increaſed on Feb. 13. Spir. 
Salis dule. turn'd the colour very brown, 
but render'd the ſubſtance leſs thick than 
the ſpirit of nitre. Spir. Nitr. Bezoert. pre- 
ſently turn'd the blood into a ſtrong 
coagulum, as if it had been putrefied. 
On Feb. 13. a very ſmall part of it re- 
main'd thin, but browniſh. Oil of vitriol 
ſoon made it concrete, and cauſed a fer- 
mentation: its colour was blackiſh. On 
Feb. 13. the coagulum was leſs ſtrong than 
in the others; the ſerum being ſeparated 
from it. Spirit of nitre fermented and 
coagulated the blood, and gave it a 
browniſh hue. On Feb. 13. very much 
ſerum, lightly concrered, appeared on the 
top. Aqua fortis made a fermentation, and 
a ſtrong coagulation. Feb. 13. the mals 
was black, thick, and clotted; but the 
ſerous part leſs ſo, than with ſpirit of 
nitre. The juice of birſtort gave almoſt 


the fame phenomenon. Spirit of falt 


The 


turn'd it much blacker than the Spir. Sali 
dulc. and made it of the thickneſs ofa ſyrup; 
and thus it appeared, Feb. 13. The philo- 
ſophic ſpirit of vitriol cauſed a fermen- 
tation, and a coagulum of an aſh colour. 
Diſtill'd vinegar made a ſoft coagulum, 
of a colour a little dusky. This coagu- 
lum was ſtronger, Feb. 13. and more black. 
The Tin#. Antiphthiſica made a clotted 
maſs of a dusky colour; and thus it ap- 
peared Feb, 13. Spirit of vitricl made a 
very thick, muddy-coloured maſs. Balm 
of Gilead thicken'd the blood exceed- 
ingly, and made it appear as if 'twere 
putrefied. Salt of ſteel, and ſalt of vitriol, 
coagulared it; but left ſome part fluid. 
Saccharum Saturni made a middle concretion 
of a vivid colour. Sal Prunel. made 2 maſs 
ſomewhat clotted. The juice of ladies- 
mantle precipitared a black, clotted mals, 
and left the other part ſufficiently fluid. 
Freind Emmenolog. » 176, 177. 

With ſpirit of ſal- armoniac, the colour 
was exceeding florid, and the ſubſtance 
fluid. On the 18. it remained fluid, but 
appeared ſomewhat blacker. A decoction 


of ſavin, and of hore-· hound, increaſed the 


redneſs and fluidity more than did the 
ſpirit 


: : 2 
Mepicine. 
ALY 
The volatile 
falr of human 


blood, hetero- 
genus. 
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The volatile ſalt of human blood, tho' very fugitive, is yet ſo fu- 
ſible, that if it be dextrouſly managed, one part of it may be brought 
to melt, and, as | have tried, even to boil, whilſt the reſt is fly1 
away. The like I have tried with ſome other volatile ſalts, and, 
preſume, the obſervation will hold in moſt, if not in all of them. 

Tho” the volatile ſalt of human blood, when "tis, by ſublimation, 
made white and clean, ſeems to be very homogeneous; yet I am apt 
to ſuſpect, either that its ſubſtance is not altogether ſimilar, or that 
its component corpuſcles are of different ſizes, and perhaps of diffe- 
rent ſhapes. For having weighed out ſome grains of a re- ſublimed 
falt of human blood, that ſeemed very pure, the odour was ſo ſtrong 
and diffuſive, that one would have expected the whole ſalt, being but 
fix grains, ſhould, in a few hours, evaporate away; eſpecially being 
teft in a ſouth window, expoſed to the air on a flat piece of glaſs: 
yet ſeven or eight days after, the ſalt ſeem'd to have waſted but lit- 
tle; and what remain'd, had ſcarce any odour at all: notwithſtanding 
which, this white body retain'd a ſaline taſt; and a little of it being 


put upon a ſolution of common ſublimate in fair water, readily turn- 


Rrongly concreted. Wine ſatured with the 160, 161. 


ed it white. Whence it ſeemed, that the penetrating and diffuſive 
odour of the volatile ſalt of blood proceeded from ſome particles 
much more ſubtile and fugitive than the other parts which compoſed 
it. 

A dram of volatile ſalt of human blood, ſublimed in a lamp-fur- 
nace, was put into as much common water, as 11 a narrow cylindrical 
glaſs ſerved to cover the whole ball of our ftaudard thermometer, and 


ſpirit of ſalarmoniac. Sydenhem's liquid , ſame. bark infuſed in it, gave it a yery 
laudanum, ſpirit of hartſhorn, the juice | great degree of fluidity, and. a moſt beauti- 
of ſage, lavender, maſter-wort, penny- ful. colour. A tinQuure of jalap, of ſeam- 
royal, and wormwood, made it more flo- | mony, and compound ſpirit of lavender, 
rid, but not much thinner than the de- | made the colour 1 and. bright, and 
cotction of ſavin. Feb. 13. the colour turn d | the ſubſtance thick. incture of amber 
a little browniſh. Jenes s panacea of opium | and of tartar, turn d it into a dusky colour 
had the ſhme effect with the laudanum; | and clots ; and on Feb. 13. it was pretty 
only on Fek. 13. the colour was leſsbright. | ſtrongly coagulated. Calomel gave it a 
Both 7 and wormwood- water | vivid red, and a great degree of fluidity; 
gave it a very..grezt degree of fluidity, | much ſerum floating on the top. Fchi? 
which.remain'd unaltered on Feb. 13, Spi- ops mineral | rage; was a black maſs out 
rit.of wine. turn'd it to a coagulum, tough | of it, and lefr the other ſufficiently thin. 
as bird-lime. On Fes. 13, it reſembled the | Salt of broom gave it a.vivid colour, and 
conſerve. of hipps, both in colour and | a. greater degree of fluidity than is natu- 
conſiſlence. Spirit of wine with camphire, | ral to it. Salt of wormwood. greatly in- 
and a tincture of opium made with it, had | creaſed. its colour and fluidiry. Salt of 
the ſame effe c; only the ccagulum was | tartar altered not its.colour, but render'd 
leſs viſcid. The tinture of Peruvian it ſomewhat thicker than did ſalt of worm. 


* 


bark made with ſpirit. of wine, render'd | wood, Lewer's chalybeate tincture made it 


the blood exceeding thick and dark. On |} very red and thin; fomething like an oily 
Feb. 13. 'twas ſomewhat brighter; bur | froth ſwimming on the top. Emmenolog. ry 


when,, 


— — 


upon human Blood. 


when, after this had ſtood a while in the water, in order to become Mabie xs, 
of the ſame temper with it, we put in the ſalt, the tinged ſpirit ol. 


wine manifeſtly ſubſided about two tenths of an inch, and probably 

would have fallen lower, if there had been more water in the velſe], 
to make a ſeaſonable ſolution of the ſalt, whereof a conſiderable parc 
lay undiſſolved at the bottom. 

When we perceived the liquor to ſubſide no more, we put to it, 
by degrees, ſome ſtrong ſpirit of nitre, till it would no longer make 
any manifeſt conflict with the diſſolved ſalt. The event was, that 
the liquor in the thermometer began preſently to mount, and conti- 
nued to do ſo as long as the conflict laſted; at the end of which we 
found, that it had aſcended more than three inches and a half, above 
the ſtation it reſted at when the ebullition began, | 
- The figuration of the volatile ſalt of human blood may be conſi- 
dered, either in regard of the fingle grains, or of that aggregate of 
them, which, when made to aſcend to the top of the glats, may be 
call'd its ſublimate. The latter of theſe may be beſt obſerved, when 
the ſaline exhalations firſt. aſcend, and faſten themſelves to the inſide 
of the glaſs that is ſet to receive them. For tho' towards the end. 
of the operation, the corpuſcles lie ſo thick and confuſed, as to leave 
no diſtin figures; yet, at firſt, one may often obſerve the little ſaline 
concretions placed in rows, ſometimes ſtreight, and ſometimes more. or 
leſs crooked, with differing occurſions and coherencies ; ſo that. tho? 
ſometimes ſuch rows of concretions may repreſent. either trees, their 
branches, hartſhorn, &c. yet theſe ſeem not to be conſtant repreſenta-- 
tions, depending upon the particular nature of human blood; but ca- 
fual figurations, that depend upon ſeveral accidental cauſes and cir- 


cumſtances; ſuch as the degree of fire employed to ſublime the ſalt, 


c. Nor is the ſalt of human. blood the only volatile one, among 


whoſe elevated concretions I have obferved the like circumſtances to 


produce diverſity of configurations. But as to ſingle grains of the vo- 


latile ſalt of blood, I diſcerned many of them to be finely ſhap'd; 


tho whether it were accidental or not, further tryal muſt intorm me. 


J could not, that I remember, obſerve theſe handſome figures in the 


concretious which.compos'd the ſublimate, obtained by. rectify ing, or 


elevating again, the ſalt that firſt came over, but in the grains that, in 


the firſt diſtillation, faſten themſelves to the upper part and ſides of 


the receiver; for ſeveral of theſe were of conſiderable bigneſs and ſo- 


lidity: and tho? they were not all of the ſame ſhape ; ſome of them 
being not unlike to cubes, others to para llelopipeds, and others to octoe- 


drons ; yet, moſt of them were prettily. ſhaped, being comprehended . 


by ſmooth planes, finely figured, aud aptly terminating in ſolid angles, 
as if the concretion had been cut and polithed by a Jeweller. . 


There is another way that I have uſed to obſerve the figures of the 


ſalt of blood; which was to rectity the ſpirit of blood, fo that it. 
might be. fully ſatiated with the ſalt, whilſt- the liquor (in the recei- 


ver); 
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Mapicixk. ver) continued yet ſomewhat warm. For then ſetting aſide this over- 


impregnated liquor ; when it came to be quite cool, there appeared 
at the bottom of the vial a large number ot ſaline concretions of dif- 


fering ſizes; ſeveral of which, as far as the reſt would ſuffer me to 


ſee them, were ſhot into cryſtalline plates, very ſmooth, and prettily 
figured; having their broad and parallel ſurfaces of a hexagonal or 


regular oftogonal figure. 


We took a dram of dry yolatile falt of blood, and having diffoly'd 


it in diſtilbd water, we dropt into it good ſpirit of nitre, till the two 


1iquors, tho' they were ſhaken, would no longer manifeſtly act upon 
one another; the conflict being ceas'd, we ſlowly evaporated the ſuper- 
fluous moiſture, which ſteam'd almoſt all away before the faline part 
would coagulate. At length it became dry, and then the middle 


7 appeared in the form of thin cryſtals, like thoſe of ſalt-petre; 


ut the reſt, which was by much the greater part of the concretion, 
ſeem'd to be a confuſed maſs, without any diſtinct figure. This mals 


-weighed but one dram and twelve grains; ſo that, as far as this ſingle 


experiment can inform us, the volatile ſalt of blood may be ſatiated 
by a fifth part of its weight of the ſaline corpuſcles of ſpirit of ni- 


tre. This compounded ſalt being laid in a window, appeared = 
ng 


reſolve by the moifture of the air; and a little of the ſaid ſalt 

put on a well-kindled coal, readily melted, and ſeem'd to boil, and to- 
wards the latter end, made a noiſe, and afforded a flame very like 
common nitre, only its colour was more yellow. The ſtrong ſmell 
that accompanied this deflagration, was like that peculiar to ſpirit of 
nitre. 8 

To try how much volatile falt an aſſigned quantity of water wou'd 
diſſolve, we took three ounces of diftill'd water, and put into it, by 


degrees, ſome dry white ſalt of ſal- armoniac, keeping the liquor in di- 


"Diſpoſitien to 
diſſolve in wa” 
4 r. Y 


geftion till it had diſſolved as much as it cou'd ; then we took it out, 


and found, that after ſtanding for ſome hours in the cold, there ſet- 
tled about the bottom of the glaſs, a conſiderable quantity of ſalt, 


ſuppoſed to be two drams ; which being deducted from two ounces, 
hh had, in all, been employed, there remains once ounce and, fix 
drams in the liquor, which, by this account, had diſſolved above 
half its weight of falt. 

Having cauſed an ounce of diſtilYd water to be carefully weigh'd 
out, we put into it, little by little, ſome dry white volatile ſalt of 
blood, and ſhook it well into the liquor, to make it diſperſe the bet- 


ter; we allowed it, allo, a competent time for ſolution, and by this 


means found, that one ounce of water would diſſolve at leaſt two 


drams, that is, a fourth part of its weight, of dry falt, and that in 
the cold. Afterwards, by the help of heat, we made the ſame li- 

quor difiolve near five and twenty grains more. | 
We put this ſolution into a retort, to be drawn off with a quick 
heat, and thereby had a diſtill'd liquor, that contain'd all the vo _ 
. alt, 


upon human Blood. 


ſalt, except a little that eſcaped in a dry form; which liquor taſted Mzpicins. 
ſtrong enough to paſs for as brisk an one, as moderate ſpirit of blood. 


drawn in the common way ; and conſequently diſcovers what propor- 
tion ſhould be taken, of the aqueous ingredient to the ſaline, to make 
ſuch a ſpirit. 

And having ordered the vial that contained this aqueous ſpirit, to 


the glaſs a 85 deal of volatile ſalt, coagulated or ſhot into cryſtals, 
which were fine and clear, and ſome of them larger than ſpangles; yet 
being much more numerous than we deſired, and adhering cloſely aud 
co 


be kept ſopp'd urng a froſty night, we perceived at the bottom of —_— P 


ſedly to one another, they kept us from diſcovering the figure 
of the particular grains; and made me doubt, whether the ſingle - 


eryſtals were of the ſame ſhape; all that I could clearly diſcern 


being, that ſeveral of thoſe concretions were flat thin plates, . 
with fine rectilinear angles, that inclin'd us to think, if the whole 
plains could have been perfectly diſcovered, their broadeft ſurface + 
would have been hexagonal, or of ſome polygone figure, very near 


of kin thereto... 


We put an ounce of diſtilled water, wherein was diſſolved as much 
volatile falt of human blood as it would well take up, into a glaſs - 
egg, and expoſed it, during a froſty night, to congeal ; hoping to 


diſcover, whether, as the ſaltneſs that is in ſea-water keeps i-, here in 


England, from freezing, ſo the volatile falt of human blood, which - 


much reſembles the other in taſt, would have the like effect upon 


water, eſpecially if it were fully impregnated therewith. To this 5 


conjecture the event was anſwerable; the froſt having produced no 


ice in our ſolution, nor ſo much as made any of the ſalt manifeſtly - 

ſhoot.. And tho? afterwards we remov'd it into a frigorific mixture, 

that would, pores have frozen beer and ale, and, perhaps, the 
0 


weaker ſort 


French: wine; yet we did not perceive it to turn any - 


part of our ſolution into ice; but only made it let fall a pretty deal 


of matter that ſeemed feculent. | 
Sea-falt diſſolved in water, renders it much more difficult to be 


* 


frozen than it was before; yet being join'd with ice or ſnow, the other 
ingredient of our frigoric mixture, it does, when outwardly applied, | 


very much conduce to the artificial congelation of it; which uſually 


would not ſucceed without it. Wherefore, to try whether, as vola- 


tile ſalt of human blood, being diſſolved in water, hinder'd it from 
freezing, ſo it would, outwardly apply'd, highly promote its glacia- 


tion; we mixed about a ſcruple of this falt, with a convenient quan- 
tity of beaten ice; and having put into this mixture a ſlender pipe of 


glaſs, with common water in it, we found, after a while, the water 


that lay in the lower part of the glaſs veſſel, and was ſurrounded by 
the mixture, turned to ice. 


Human blood, like moſt of the other ſubjects of the animal king- The oils of "| 
dom, that I have had occaſion to examine, afforded, by diſtillation in a human bod. 


retort, 
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retort, an empyreumatical and very fetid oil, whoſe colour was almoſt 
black ; but that ſeem'd to proceed only from the intenſe and opake 


rednels of the liquor, fince ſome portions of it being viewed againſt 
the light, when ſpread” very thin upon glaſs, appeared of a dee 


yellow, or of a reddiſh colour, as they chanced to lie more or lets 


ick. | \ 
When the blood was well dry'd, before we committed it to diſtilla- 
tion, 1 found it to afford a greater quantity of oil, in proportion to 


the weight of the dry body, than was at firſt expected. Once, out of 


a pound of it not over-dry'd, we had near an ounce and an half of 


oil; and from another parcel, we had it in a far greater proportion 


to the quantity of blood that afforded it. ; 
Having prepared blood, by a very convenient digeſtion, and reCtified, 


very carefully, the diſtilled liquors that came over, with the flame of 


a lamp; I obtained, among other things, two oils of very different 
colours; the one of a yellow, or pale amber, and the other of a deep 
red. But it was ſurprizing, that tho' theſe oils were both of them 
afforded by the ſame blood, and were clear and pure, yet they would 


not only ſwim in diſtintt maſſes one over another; but, if they were 


confounded by being ſhaken together, would gradually ſeparate again, 
as common oil and water. Whether the difference in ſpecific gravity 
between theſe two oils, could keep them from permanently mixing, 
as it kept their maſſes diſtinct before they were ſhaken; or whether 
this ſeeming antipathy. proceeded from ſome particular diſagreement 
in the textures of theſe Bowers I ſhall not here confider. . 
Sulpecting that the oil of blood might contain ſaline particles, 
capable of being ſeparated from it, we took a parcel of unrectified 
oil of human blood, and having put to it a convenient quantity of 
diftilld water, we throughly confounded theſe liquors by frequent 


agitation, that the water might rob the oil of its ſeparable 1aline 


corpuſcles; and after the liquors were well ſettled, the water was 
found impregnated with ſaline corpuſcles, that it had, by diſſolut ion, 
obtained from the oil; by virtue of which, it was endowed with a 
moderately brisk taſt, would readily turn ſyrup of violets green, 


precipitate a white powder out of a ſolution of common ſubli- 


mate, and otherwiſe reſembled weak ſpirit of human blood. 
We put ſome, unrectified oil of human blood, into a concave piece 


of glaſs, and having dropt into it as much oil of vitriol, as might 


amount to a fourth, or a third part of the fetid oil, we ſtirr'd them 
well together, with a flender piece of ſolid glaſs; by which means 
the mixture was made to. ſend up abundance of whitiſh fumes, or 
Imoke, and grew ſo hot, that tho” the quantity was above a. ſpoanful, 
yet, without pain and "inconvenience, I could not hold my. finger 
underneath the containing £glals, | iff EK | 
Having taken ſome, unrectifed oil of human bloed, tho' in that 


| ſtate it appeared groſs, dark, and muddy, yer it would readily, even 
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in the cold, diſſolve in, or mix with high rectified vinous ſpirits, to Mbicixx. 

which it communicated a deep reddiſh colour. CN DIY 
1.do not remember to have any where met with an account of the Fixed ſolr. 

qualities of the fixed falt of human blcod, and 1 know not whether | 

any one has prepared it; and no wonder, ſince to obtain ſo much as 

one ounce of it, there is requiſite a conſiderable quantity, perhaps 

ſome pounds of blood; and the calcination requires ſo obſtinate a 

fire, that a man's patience may eaſily be tired before the operation be 

perfected; or, by the {mal} appearance of calcination, that the Caput 

mortuum will afford him, after having been kept for three or four hours 

in the fire, he may be induced to conclude, that all the ſalt of blood 

is 1 in a large fire; and, conſequently, that it will yield no 

fixt ſalt. 

But having, by an obſtinate calcination, obtained between three 
and four drams of this ſalt, I found not that it was a fix'd alkali, or 
a lixiviate ſalt, but rather of the nature of common or ſea-ſalt ; tho? 
not without ſome little difference, which diſcover'd it ſelf by ſome 
nice trials. But, in the general, our ſalt was ſcarce diſtinguiſhable from 
marine ſalt; for it taſted very like that; and a ſtrong ſolution of it did not 
readily. turn ſyrup of violets green or greeniſh, nor precipitate a brick- 
colour d, a browniſh yellow, or a white powder, out of a ſolution of ſub- 

Iimate. I alto found, that the ſpirit of ſalt did not diſſolve it as an alkali. 
Having put ſome oil of vitriol upon a little of our dry ſalt, that imme- 
diately corroded it, with great violence, and with much foam and ſmoke, 
as it does common falt. We, alſo, dropt a little of our fix'd ſalt, 
diſſolved in diſtill'd water, upon a ſolution of fine filver, made in 

forts, whence immediately enſued a large precipitation of a white 
powder. And, laſtly, having put ſome leaf gold into Aqua fortis, and 
added a little of our powder'd falt to the liquor, it was thereby 
turned into a kind of Aqua regia, and did in a trice, without the aſſiſt- 
ance of heat, totally diſſolve the gold.“ 

A far greater calcination than one would expect, is required to Caput wi 
obtain the Caput mortuum of human blood, which affords but very tuum. 
little of it. For from twenty four ounces of dry'd blood, we could 
get, after two days calcination, but two drams, and nine grains of 


* That an acid, or what is commonly | ſtillations. From hence, and from the 
called ſo, and judged of by the change | careful analyſes which this great chymiſt 
of colour it cauſes in ſyrup of violets, | has alſo made, of plants, and the fleſh and 
40 may be drawn from the blood of | excrements of ſeveral animals, particularly 
Animals in general, and from human blood | the human; it appears, that the acid, (or 
in particular, feems proved by the re- | ſea-ſalr,) of the aliment taken into the bo- 

ated experiments of M. Homberg; who, dies of animals, is not deſtroyed therein, but 

r greater ſecurity in the analyſis he E into the ſubſtance of them; the 

made of them, employed for his addition | ſuperfluous portion being return'd unal- ” 
only the Caput mortuum, Or friable ſpongy ter d along with the excrements. See 
coal ef animal blood it ſelf; whilſt M. | Memoir. de Acad. A. 1712. p. 9—18. and 


Vieuſſms made uſe of bole, Cc. in his di- | p. 352—363. 
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earth. And tho' this were ſo carefully made, that it may very pro- 


bably be ſuppos'd to deſerve the name of Terra damnata, better than 

moſt ſubſtances to which chymiſts uſually give that appellation, yet 

one may ſuſpect, that this it ſelf was not pure elementary earth; 

it had a red colour, very like that of colcothar of vitriok. 
The quantities of the principles, or rather of the ſeveral differing . 


| ſubſtances. obtainable, by diſtiſlation, from human. blood, are very 


difficult, if poſſible, to be determined; becauſe of the great diſparity, 
as to R that may be met with, of the fibrous, or concreted 

e ſerum, in the blood of different perſons, and even of the 
ſame perſon, according to different circumſtances; and becauſe it is 


more difficult to diſtil even the dried and pulverable part of blood, 


without addition, than thoſe who have not try'd will eaſily imagine: 
and I doubt few have try'd it well, becauſe I have not met with any 
who take notice of the neceflity of ihifting the retort, to gain as much 
volatile ſubſtance as may be obtained, and leave as little as poſſible 
in the Caput mortuum. For when we diſtilled a conſiderable quantity 
of dry'd blood, tho? it was warily done by an expert artiſt; yet the 
fame heat that made the lower part of the blood paſs, in the form 


of exhalations, into the receiver, made the ſubje& ſo ſwell, that it 
raiſed to the upper part of the veſſel a conſiderable quantity of 


black matter, which an ordinary operator would have thrown aſide for 
* mortuum, tho a heedful eye might eaſily diſcern it to be much 
the fame nature with what was firſt put in, but blacked 


| by the aſcending fumes. We, therefore, took it out, and mixing it 


with, the remaining ſubſtance, that was leſs remate from the- nature 
of a true Caput mortuum, it was again, in another retort, committed 


: to- diſtillation ;, whereby we obtained more oil, G. And perceiving 
even. this. ſeeming Caput mortuum had, at the top of it, a pretty deal! 
of matter, that I did not think ſufficiently diſpirited; I cauſed it to be 


taken out, and diſtiſd in a freſh retort, in which it afforded. a confide- 


krable quantity of volatile matter, | d IS 
And having thus, in three retorts, diſtilled twenty-four-ounees:of dry'd: 


human blood, we obtained of volatile ſubſtances, 1 mean ſpirit; toge- 


ther with a little phlegm, white ſalt, and a very high-coloured oil, 
thirteen ounces, and one dram; befides ſeveral parcels of thick oil, 
that ſtuck to the retorts and the receivers, which we eſtimated at ſeven 
drams more. So that the whole quantity of the volatile part amount- 
od to fourteen ounces, of which we found the oil to- be about three 
ounces, and fix drams; and the clear liquor fix ounces, three drams 
anck all half; beſides the volatile ſalt, which, when the ſpirit was 
drain'd from it, appeared white, but wet: for which reaſon *twas not 


poſſible to determine exactly, neither how much liquor it yet re- 
tained, nor, conſequently, how much it ſelf weigh'd. But having care- 


fully. ſublimed the ſalt, there remained in the glaſs two drams, and 
about five: grains of: phlegmy liquor, which. was not judged —_ 
| | | | . rom 
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from ſalt, tho? it could not by that operation be ſeparated. And of Mzptcive. 


volatile ſalt, in a dry form, we obtained one ounce, two drams, and 
an half. The Capur mortuum amounted to above eight ounces and an 
half; which being calcined, for two days together, afforded only 
browniſh- red aſhes; whence we obtained feven drams and a quarter 
of white and fix d, but not truly lixiviate ſalt; and two drams, and 
nine grains of earth. But in this troubleſome experiment there occurred 
many neceſſary operations, in each of which we could ſcarce poſſibly 
avoid loſing ſome, and now and then a conſiderable portion, of the 


matter. 


I cauſed twelve ounces of dry'd blood to be carefully diſtill'd, and 
the diſtillation being ended, we found that the twelve ounces had 
yielded five of volatile falt and ſpirit together, of which we poured off 
from the wet ſalt thirteen drams, and fifty-four grains; ſo that there 
remained three ounces, two drams, and fix grains of volatile falt 
of fetid oil there were two ounces; of Caput mortuum four ounces and 
two drams; ſo that, in ſpite of our care, there were loſt about ſix 
drams. The four ounces and two drams of Cut mortuum being dili- 
gently calcin'd, afforded but ſix drams and a half of aſhes; of which 
very great decreaſe, the conſumption of the more fix d oleaginous 
part ſeem'd to be the cauſe, And if ſo, we may ſuppoſe there is a far 
greater proportion of oil in human blood, than has hitherto been 
taken notice of. Theſe aſhes were not white or grey, as thoſe of 
other bodies uſe to be, but of a reddiſh colour, much like that of 
bricks z and yet my aſſiſtant affirm'd, he could eaſily know them to be 
true aſhes, becauſe, whilſt there remained any thing oily or com- 
buſtible in the Caput mortuum, it would look like a throughly kindled 
charcoal ; but when that combuſtible ſubſtance was quite waſted, the 
remaining Caput mortuum look d, in the fire, like dead and ordinary 
aſhes; tho* when they were cold, they appeared and continued red. 


Theſe aſhes being carefully elixiviated, afforded five ſcruples of white 


fix d ſalt, beſides a little, which being caſually got into the conti- 
guous ſand, but thence recovered by water, and 'reduced' to the like 
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white ſalt, amounted to about a ſcruple more. So that there remain'd 


for the Terra damnata, thirteen ſcruples and about a half; that is, 
above twice the weight of the ſalt: whence it appears, that, accord- 
ing to this analyſis, the pure fixed ſalt of human blood is but between 
the 57th and 58 th part even of dry'd blood; and, therefore, probably 
amounts but to the 1 50th, or, perhaps, the 150th part (in weight) 
of blood, as it flows from the vein opened by a lancet: and the fix'd 
earth, or Terra damnara, is to the dry'd blood that affords it, as 19, 
and about a half to t. 0 5 

An entire parcel of human blood, weighing ten ounces, and ſeventy 
three grains, being flowly diſtilled to dryneſs in a head and body on a 
digeſtive furnace, afforded of phlegmy liquor ſeven ounces, two drams, 
and forty-ſeven grains; and of Caput mortuum, or rather of dry ſub» 

| Nnn 2 Kance, 
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Mzp1cins, ſtance, two ounces two drams. This pulverable matter being beat- 
Wen, put into a retort, and diftilld in fand, by degrees of fire, af- 
Fforded two drams forty-eight grains of oil. But there happen d an 
unlucky miſtake about the ſalt and ſpirit: for after the latter was 
poured off, which weighed but forty-eight grains, the wet ſalt, which 
ſtuck in a large quantity to the lateral and upper parts of the re- 
ceiver, inſtead of having been waſl'd out, with the phlegm of the 
fame blood, was waſh'd out with diſtill'd water, whence we obtain'd 
by ſublimation, into the neck of a glaſs-egg, one dram and five grains of 
dry ſalt. But, by the taſt of the diftilYd water, whence it was ſub. - 
limed, it appeared, that all the ſalt had not been raiſed: I, there- 
fore, put to it as much good ſpirit of ſalt as I ſuppoſed to be at leaſt 
ſufficient to ſatiate it, with deſign to try, whether by evaporating 
this mixture to drynels, and ſubliming the ſalt by the help of an al- 
kali, we might not recover the volatile ſalt, that had been ſomewhat 
fxt by the acid ſpirit. The retort being broke, that the Caput mor- 
tuum might be taken out, it was found to weigh ſix drams and twelve 
grains ; which being carefully calcined, yielded but two ſcruples and 
four grains of aſhes, which were red. Theſe being elixiviated, afford- 
ed eighteen grains of ſalt, beſides the remaining earth or terreſtrial 
fubſtance, which I keep by me ; becauſe, notwithſtanding all the vio- 
lence of the fire it has undergone, tis of a red colour, with an eye of 


purple. 


Non 


olſervotlin: Voung man having bled into a porringer, and the blood having 
pen the ſerum been kept for ſeveral hours, that a ſufficient ſeparation might be 
of bewan made of the conſiſtent part and the fluid; they were ſeparately weigh'd, 
when the former amounted to about fix ounces, and the ſerous part. 
ta near the ſame weight. 

Since the diviſion-that nature her ſelf makes of human blood, when 
being let out of the-veins, and ſuffered to cool and. ſettle, is into a 
fluid or ſerous, and a conſiſtent or fibrous part; and fince 'tis often 
found, that the former of theſe parts either equals or exceeds the 
latter in quantity, I thought it might conduce to ſhew the nature of 
the blood, to make ſome tryals upon the ſerum apart. | 

Tre propertin And. firſt, having weigh'd the ſerum, and. the conſiſtent part of a- 
te. fle red bart. parcel of human blood, obtained, at once, by a ſingle phlebotomy, we 
found the latter to be four ounces ſtx drams and an half, and the former 
three ounces and fix drams. And having made the like tryal with another 

parcel of blood, drawn from another perſon, the fibrous part weighed 

four ounces, five drams; and the ſerum four ounces. But * 
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both theſe try als the weight of ſerum that appeared in one maſs, was Mx DNR. 
inferior to that of the fibrous part; yet it could not be ſafely in- $9 
ferred, that, abſolutely ſpeaking, the fibrous part of either of theſe 
parcels of blood exceeded the other; ſince we weighed only the ſerum. 
that we found in a diſtinct maſs; whereas a multitude. of ſerous parti- 


cles may well be ſuppoſed to be lodged between the parts of the con- 
ſiſtent maſs; for, probably, *tis upon account of the interſperſed ſe- 
\ rolity that it is ſoft ; and beſides, it affords a great deal of aqueous li- 
quor. And this may ſufficiently appear by the following experiment, 
which was purpoſely made, to examine the conjecture. 
We took a porringer of blood, wherein the ſerum was ſeparated 
from the fibrous portion, that was coagulated. into one conſiſtent mals ;, 
and having carefully poured off all the fluid part, we put the re- 
maining maſs (which weighed four ounces, five drams,  thirty-four. 
grains) into a ſmall head and body, and diftill'd it in a digeſtive fur- 
nace, tilt the matter, left in the bottom. of the. cucurbit, was quite. 
dry; then taking out the ſeparated parts of this red maſs, the dried 
portion was found to weigh one ounce, three drams, thirty-four grains. 
But the ſerous liquor that paſs'd into the receiver, being limpid and. 
aqueous, without any ſhew of falt or oil, amounted to three ounces, 
ky-thres grains. We repeated this experiment with the fibrous part 
of another parcel of human blood, and found the dry maſs, remaining, 
in the cucurbit, to weigh one ounce, fix drams, and fifty. grains. But 
the phlegmy liquor, diftilYd from it, amounted to ſeven ounces. 
Having hydroſtatically examin'd the ſerum of human blood, we. 


found it heavier than common water. For a piece of red ſealing-wax, 879% 


being ſuſpended in a good balance by a horſe-hair, was found in the. 
air to weigh one dram fifty-ſix grains, and in the water thirty-five 
grains; but in the ſerum only thirty-three grains. This tryal was con- 
firmed by a more exact one, made with an inſtrument that J pur- 
poſely deſigned: for weighing liquors nicely ; in which, when common. 
water weighed'two hundred fifty-three grains, au equal bulk of ſerum: 
weighed three hundred and two. And ſuppoſing different ſerums of 
human blood would not be of equal ſpecific gravity, I try'd that of. 
the blood of another perſon in the ſame inſtrument, and. found it to 
weigh two grains leſs, that is, three hundred grains in all. “ w 

| e. 


* Some experiments made by Dr. Jurin, 


ſhew, that the red part of the blood is 


ſpecifically heavier than the ſ:rum ;. that 


the red globules are not filled with any 
elaſtic fluid; that the ſpecific gravity ofthe 
ſerum, drawn off from the red part, is, at a 
medium, to water +: 65 to 10003but the ſpe- 
cific gravity of the blood ir ſelf as 10543 
whence blood is heavier than ſerum by 


about one. part in 433 that the ſerum,, 


which may be poured from the Craſamen-- 
tum, with the quantity remaining in the- 
interſticesſof the latter, is, probably, about, 
three fourths of the whole; and that the: 
red part of the. blood conſiſts of ſome- 
phlegm, united with oil and . ſalts, and a 
ſmall quantity. of earth. But, adds this 
learned gentleman, . what is the exact 
proportion of theſe ſeveral principles to 
one another; what alterations are prod — 

ced: 
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Mrbicixz. We once employed ſome ſerum which was not poured off ſo clear, 
but that it appeared of a reddiſh colour; and tho we filter'd it thro' 
8 cap- paper, yet a large number of the tinging corpuſcles were ſo tho- 
roughly mixed with it, that the liquor d thro' the filtre of a 

yellow colour. | 
The ſerum of To try whether acids would coagulate our ſerum, as I had found 
. bor ro they would ſome other animal liquors, I dropt ſpirit of ſalt into it, 
varies ſub. Which immediately produced ſome white concretions, that quickly ſub- 
ſtances. fided to the bottom, and there appeared like a very light ten- 

der cheeſe-curd. _ e 

The like operation, but more powerful, oil of vitriol had upon ano- 
ther parcel of ſerum. We alſo dropt into ſome of our liquor, good 
ſpirit of fal- armoniac, which made it rather more fluid. 

To try whether theſe precipitations did not more proceed from the 
coalition and texture of the acid ſalts and the ſerum, than barely 
from the peculiar action of thoſe ſalts as acids, we dropt into ano- 
ther portion of our ſerum oil of tartar per deliquum, which inſtantly 

uced a white curd, as the ſpirit of ſalt had done, but not, as 
it ſeem'd to us, ſo copiouſly. We poured, alſo, upon ſome ſerum high- 
ly rectified ſpirit of wine, which prelently coagulated part of it into 
a large white curd, that appeared much 1 than any of the for- 
= for it would not, like them, ſubſide; but kept at the top of the 
iquor. | | 

Fo try, alſo, what a ſalt compounded with a metal, would do up- 
on our ſerum, we put to it a little ſtrong ſolution, of ſublimate, with 
which it preſently afforded a white and curdled ſubſtance. 

We. put ſome of our ſerum upon filings. of ſteel, but by rea- 
ſon. of the colour of the liquor it ſelf, we could not ſatisfie our ſelves 
about the event. And tho' we afterwards put another parcel of ſe- 
rum upon filings of the ſame metal, yet neither did this give us ſa- 
tisfaftion ; becauſe the vial having been miſlaid, it was not viewed again 
till many days after; at which time the liquor was grown ſo thick 
and muddy, that.we could not well diſcern, any more of the colour, 
than that it was ſomewhat dark, but not either black or. blackiſh; yet 
by a tryal or two, that we made with a little of this liquor, it ſeem- 
ed to have diſſolved ſome part of the ſteel: for putting it to ſome freſh 
infuſion of galls made with water, it preſently afforded a large precipi- 
ta ; tho' this was ſo far from being inky, that it was not ſo much 
as dark coloured, but rather whitiſh, And having mixed with ſome 


ced in the body by the change of this pro. the effects of thoſe variations, are queſti- 
portion; how; and in what part the red |} ons not very eaſy to be ſolved, and yet 
globules are form'd ; by what means they | of ſuch importance to the animal œco- 
eſerve their figure, without diſſolving } nomy, that it were greatly to be wiſhd. 
in the ſerum, or uniting with one ano- | we had ſufficient Data to determine them. 
ther; what variations are made in their | See Phileſ. Tranſ. No. 361. p. 1000, 
ſpecific gravities by heat and cold, with! | pe 
s a Inne C48” = ; | In . & 0 17 0 
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of our impregnated ſerum, a convenient quantity of infuſion of galls, Mepictwe. 
made in a highly rectified vinous ſpirit, the two liquors not only A 
afforded a kind of coagulum, or precipitate, but being left together 
for ſome hours, aſſociated into a conſiſtent body, wherein the eye 
diſcovered no diſtinct liquor at all. | 
But expecting better ſucceſs, by putting ſome of our liquor upon 
filings of copper, which when wrought upon by bodies that have in 
them any thing of urinous ſalt, give a conſpicuous tincture; we found, 
accordingly, that the metal had in a very few hours diſcoloured the 
menſtruum : afterwards, the vial being left unſtopp'd, it began by 
degrees to grow gradually blue; and within a day more was of a deep 
blue colour. | 

And, to confirm our” conjecture, that this tinfture proceeded from 
particles of volatile ſalt, latent in the liquor, we mix'd ſome of it with 
a convenient quantity of fyrup of violets, and thereby obtained a colour, 
which, by reaſon of the action of thoſe particles upon the ſyrup, ap- 
peared of a fine green. | 
Our blue tincture, or folution of copper, 1 thought fit to keep for 
ſome time, to try whether the metalline. particles would, as it were, 
embalm the ſerum they were diſpers'd through, and preſerve the liquor 
from putrefaction. And, in effect, tho” the vial was left unſtopp'd in 
a window for many weeks, yet I did not perceive the liquor to grow 
at all fetid. x Sane: | 
About two ounces of ſerum of human blood, were left in an unftopt Expoſed to the 
vial for twenty days, or three weeks; and tho” the glaſs uſually ſtood . 
in a ſouth window, and in the month of July, yet, to our wonder, the 
ſerum did not, by the fmel), appear putreſied; yet had let fall a conſi- 
derable quantity of whitiſh ediment ; but within three or four days 
after this, the liquor was found to ſmell offenſively. We therefore 
try'd; whether this putrefaion was accompanied with any acidity, 
but could not perceive that it was; ſince it would not fo much as take 
off the blue colour of the infuſion of Lignurs nephriticum. When it 
was in this ſtate, we put it to diſtil in a low cucurbit, with a gentle 
fire, to try if from this fetid liquor, as is uſual from putrefied urine, 
the ſpirit would firſt aſcend: but we found the liquor that firſt came 
over, to be ſo little ſpirituous, or ſaline, that it would not in an 
hour's time turn ſyrup of violets green. Yet we judg'd it not quite 
deſtitute of a volatile alkali; becauſe having let ſome of it fall into a 
ſolution of ſublimate, it preſently made a white precipitate. 
We took ſome ounces of ſerum of human blood, filtred thro” cap- Anahſcd- byr 
per, to free it from all concreted ſubſtance; and having committed e fe. 
it to: diſtillation in a ſmall retort, placed in a ſand furnace, we obtained 
ouly a few large drops of a darkiſh. red oil; ſome of which ſubſided 
to the bottom of the other liquor, but the greater part ſwam upon 
ir. We obtained, in this firſt diſtillation, no volatile falt in a dry form; 
but after a pretty deal. of inſipid phlegm. had been drawn off, there 
| came: 
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came over a large proportion of ſpirituous liquor, which ſmell'd 
almoſt like the ſpirit of blood, and contained much volatile alkali ; ſo 
that it would readily turn ſyrup of violets green, make a white preci- 
pitate in the ſolution of ſublimate, and cauſe a great ebullition with 
1pirit of ſalt. This ſpirit being rect iſied in a ſmall head and body, there 
was left in the bottom of the glaſs a greater quantity than we ex- 


' petted, of a ſubſtance thick like honey; and which was, for the moſt 


part, of a dark red, and ſeemed to contain more oil than appeared 
upon the firſt diſtillation, The liquor that came over the helm ſeemed 
more pure, but not very much ftronger than the firſt ſpirit. Vet 
having put it into a glaſs-egg, with a ſlender neck, and given the veſſel 


aà convenient ſituation in hot ſand, we obtained a volatile alkali, that 


ſublimed into the neck, in the form of a white ſalt. This ſhould ſeem 


to argue, that the ſerous, or fluid part of the blood, affords the ſame 
elementary principles, or ſimilar ſubſtances, both as to number and 


kind, with the fibrous and conſiſtent part, tho* not as to quantity; 


that of the oil and of dry ſalt being leſs in a determinate portion of 


ſerum, than they would be in a like quantity, or weight, of the concreted 
part of the blood. | 


with add. Having obſerved, that tho the ſpirituous parts of human urine, 


tions, 


require the liquor to be long digeſted, or putrefied, to looſen them 
from the wore ugeith parts, and make them aſcend before the phlegm ; 
yet, if freſh urine be poured upon a due portion of quick-lime, a large 
part of the ſpirit will preſently be ſet looſe, and made capable of 
aſcending in diſtillation ; I thought it worth while to try, what would 
be afforded by the ſerum of human blood put upon quick-lime, 
before we diſtill'd it. In purſuit of this enquiry, we put theſe two 
bodies together, upon whole commixture there enſued a ſenſible, but 
tranſient heat. This compounded body being committed to diſtilla- 


tion, afforded, firſt, a kind of phlegm in a gentle fire; and then, in a 


came over had a ſtrong and piercing ſmell, but leſs rank than 


* confounded there appeared a thick, but whiti 


ſtronger, a moderate quantity of liquor, that was thought to ſmell 
manifeſtiy of the lime, but had not a brisk taſt; tho' accompanied with 
ſomewhat more of a high-coloured, and fetid oil, than was expected. 
The other liquor | being ſlowly rettified, the ſpirit that firſt 


that of human blood, drawn after the ordinary way. Bein 
i'r 2 upon ſyrup of violets, it preſently turn'd it green; wit 
a ſtrong ſolution of ſublimate in water, and another of quick- 
filver in Aqua fortis, it immediately made two white precipitates ; 
and being mixed with good ſpirit of ſea-ſalt, tho* upon their being 
fh ſmoke; there was not 

ati any conflict or bubbles; tho' the colour of the ſpirit of 
alt appeared much heightered by this operation. And having put 
the mixture of the ſpirit of ſerum, and of ſalt, to evaporate, — 
we might obſerve whether it would afford a ſalt figured much like 
ſal- ar moniac; we found that it did not; but that the colour produced 
in 
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in the mixture whilſt fluid, was fo heightned in the concretion, that Mtpicinz. 


- 


it appeared of a blood-red colour; but for the ſhape, it was ſo con- 


fuſed, that we could not reduce it to any known kind of ſalt. By 
all which phenomena, this ſpirit of the ſerous part ſeems to be very 
near of kin to that of the concreted part of blood. 

Quick-lime being ſuſpected of a cauſtic and fretting quality, 1 
thought fit to try, whether the fix'd ſalt of pot-aſhes being ſubſti- 
tuted in the room of it, would, in diſtillation, have the ſame effect 
upon ſerum of human blood. Wherefore, to four parts of the liquor, 
we put one of the falt; and having diſtill'd them, lowly, in a glaſs 
head and body, we obtained much of a liquor, which was not judg'd 
any thing near ſo ſtrong, as that drawn off from quick-lime. And, 
having put this weak liquor, afforded by our ſerum, to rectiſie with 
a gentle heat, we found even the two ſpoonfuls of liquor that firſt 
aſcended, were very phlegmy ; nor would it well turn ſyrup of violets 
green, tho" it afforded ſome little and light precipitate when put 
upon a ſolution of ſublimate. 

This will ſeem the more remarkable from an experiment that may 
be ſometimes of practical uſe, eſpecially in phyſic; and may afford 
light to thoſe who are ſtudious to know- the nature and preparations 
of human urine. We took, then, three parts of freſh urine, and having 
put into it one part of ſalt of pot-aſhes, and ſlowly diſtill'd them in a 
head and body; there firſt aſcended a ſpirituous liquor, which being 
ſet aſide, we continued the diſtillation in a retort, till the remains 
appear'd dry. In the operation we obtained not one drop of oil; whilſt 
this ſpirit of urine was not near ſo fetid, as that made in the common 
way; and the liquor that came over toward the latter end of the 
diſtillation, was ſo unlike that which the ſerum of blood afforded, 
that it was not only confiderable ſtrong, and manifeſtly ſtronger than 
that which firſt aſcended, but had a penetrating and fiery taſt, which 
left a laſting impreſſion upon the tongue; and with good ſpirit of 
ſalt it made a notable ebullition, which the ſpirit of urine, drawn from 
quick-lime, did not.. And tho' with this laſt liquor, I never found 
any volatile ſalt to aſcend, in a dry form; yet in the operation made 
by the help of falt of pot-aſhes, there came up, without rettification, 
ſeveral grains of volatile ſalt, one of which was cryſtalline, and con- 
ſiderably large. ä 

But in repeating this experiment, we had not ſo good ſucceſs; the 
liquor that came over appearing much more phlegmy than before; 
tho we both times employ'd ſalt of pot-aſhes, taken out of the ſame 
veſſel; and the urine of the ſame perſon: yet this liquor that ap- 
peared ſo weak at its firſt coming over, being rectify'd per ſe, afforded 
more than was expected of a brisk, ſaline ſpirit ; from which we eaſily 
obtained a large quantity, in proportion to the liquor, of volatile ſalt, 
in adry form, and of a yery white colour, 
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We took between two and three ounces of ſerum of human blood, 
and having put it into a bolt-head, capable of containing about four 


7 times as much, and ſeal'd the glaſs hermetically, we ſet it by. 


After we had kept the liquor ſeal'd up for above a whole year, 
it did: not appear to be at all coagulated, nor to have let fall auy 
manifeft reſidence;. but ſeemed to be as fluid as when it was firſt 

ut . 

It &a not appear to have bred the leaſt worm, or maggot ; and, 
for my part, I never obſerved worms, or inſects, to be generated in 
blood, tho? very long kept and putrefied, provided it were freſh enough 
when put into the glaſs; and by an exact cloſure kept from being 
any way blown upon by flies, or impregnated by ſeminal particles, 
that may unexpectedly be conveyed to it by the air. Nor did there 
appear to the eye, any mother, or recrementitious ſubſtance, that is 
ſuppos'd, in liquors, always to accompany, and betoken putrefaction. 
One deſign in our experiment being to try, whether the ſerum 
would, by the mutual action of the parts upon one another, or by 
that of ſome univerſal permearing fluid, afford ſo much air, as could 
either crack, or more violently break the glaſs; the tip, at which we 
had ſealed the bolt-head, was warily taken off; whereupon there 
ruſhed out a pretty deal of air, with a conſiderable noiſe: and I 
doubted not that this generated air had been conſiderably compreſt 
whilſt it was pent up; when caſting my eyes on the liquor, to diſ- 
cover what change this eruption had made there, 1 perceived on the 


upper ſurface of it, a multitude of ſmall bubbles, ſuch as appear 


in ſeveral liquors, after the air has been pent up with them, when 
the glaſſes come to be unſtopp'd. And thus having. ſeal'd up ſome 
ſeeps blood, and kept it for ſeveral days in a gentle warmth ; tho” 
the containing glaſs were far larger than what held our ſerum ; 
yet after ſome time, when no violence was offer'd to it, it was ſud- 
denly blown up, with a ſurprizing noiſe, by the aerial or. elaſtic 
corpuſcles that were produced, or ſet free by the putrefaction we dil- 
covered to have been made. | | 

The ſmel] of our ſerum was ſtrong, tho not cadaverous, but rather 
reſembled that of the tincture of ſulphur, made with ſalt of tartar, 
and ſpirit of wine; or of ſome ſuch ſulphureous preparation. 

One principal view l had in keeping our ſerum ſo long ſealed up, 
was, to try, whether by a digeſtion, or putrefaction, for ſome months, 
it would, like urine, afford a ſaline ſpirit, or an alkali, volatile enough 
to aſcend before the phlegm. And committing it to diſtillation, 
in a ſmall glaſs head and body, in a digeſtive furnace, being 


careful to take the firſt ſpoonful of the ſpirit that palſs'd into the 


receiver, we found, that tho' this liquor, at firſt, ſmelFd ſtrong, yet 
the taſt was not at all brisk, nor ſpirituous, like that uſually obtained, 
by diſtillation, from putrefied urine. Nor did our liquor, when dropt 


wto ſyrup of violets, preſently give it any manifeſt greenneſs. Yet 
| becauſe 


— 
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becauſe I found it not inſipid, I thought fit to examine it a little Mæbicixx. 
farther, and dropp'd a convenient quantity of it into a clear and w Wn 
ſtrong lolution of ſublimate, in common water; by which means there 

was produced a whiteneſs, like that which ſpirit of urine, or volatile 

ſalt, would have made. And by this I was invited to mix ſome of 

it with a little ſyrup of violets, upon a piece of white paper; and 

alſo to wet with the ſame liquor, Ginn ſmall filings of copper, ſpread 

upon another piece of paper; and to leave them both, all night, in 

the open air, that the liquor might have time to work upon the 

ſyrup and the metal. And we found in the morning, that the former 

was turn'd green, and the latter fo far diſſolved, as to leave a large 

bluiſh ſtain upon the paper. 

The near relation that, according to ſome phyſicians, there is be- A» art 
tween milk, and the more ſerous part of the blood, cauſed me to try, #0 urn the ſe 
whether the ſerum of human blood would grow red, by being kept red. 
continually ſtirring over a moderate heat, with a competent quantity 
of ſalt of tartar; but in two trials we found not any redneſs pro- 
duced ; tho' one of them was made in a veſſel of refined ſilver, with 
an eighth part of the ſalt, to one of the ſerum; which was the 
ſame * we had uſed, when the experiment ſucceeded well 
in mi | 

It may be needleſs to take notice, that the ſerum of human blood nw ſerum i» 
will, by heat, be in a ſhort time coagulated into a kind of gelly ; or «feed by at 
rather, as far as I have obſerved, into a ſubſtance like a cuſtard, as to % and 6 
conſiſtence, tho' not as to colour. Having found that acid ſpirits, ” 
alſo, would coagulate ſerum, I thought fit to try, whether alkalies 
would not oppoſe, or retard its coagulation; and putting ſome ſpirit 
of human blood to a convenient quantity of ſerum, and cauſing them 
to be kept ſtirring over a very gentle fire, tho the volatile alkali 
did not hinder the coagulation, yet it ſeemed to make it both more 
ſlow, and more ſoft. And this effe& was yet more conſiderable, when 
we try'd another parcel of ſerum, with ſalt of tartar, inſtead of 
ſpirit of blood. | : 

Human urine being obſerved, when frozen, to have, on the ſurface % zy was 
of the ice, figures reſembling combs or feathers; the great affinity gelation. 
generally ſuppoſed betwixt urine and the ſerum, made me try, at once, 
whether the latter would freeze with ſuch a degree of cold, as 
would eaſily congeal water; and whether, in caſe it ſhould freeze, the 
ice would have a ſurface figured like that of frozen urine. But having 
for this purpoſe expoſed ſome ſerum of human blood to the cold air, 
in two freezing nights ſucceſſively, the ſerum was not found to con- 
geal; yet I ſcarce doubted, but an exceeding hard froſt would have 
produced, at leaſt, a thin plate of ice, upon the ſurface of our liquor. 

And to confirm this conje&ure, we took the ſame ſerum, and having 
ſtrained it thro? a linencloth, to ſeparate the liquor from any clotted 
or fibrous parts, we put it into a ſhallow concave glaſs, and laid that 
Oo0o 2 upon 
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Mepicixz. upon ſome of our frigorific mixture of ice and falt; by which meane, 
CARS the ſerum being frozen from the bottom upwards, there appeared, 


And how 
wade to ſerve 
for an inviſis 


ve ink, 


here and there, upon the ice, contiguous to the air, certain hgures, 
reſembling thole of frozen urine. | 
Having obſerved, that human urine would tolerably ſerve for what 
is calPd- an inviſible ink; and conſidering the great affinity that is 
ſuppos'd to be between urine and the ſerum of blood, I thought fit 
to try, whether the latter might not be employed, .like the former, 
to make a kind of inviſible. ink. To this effect, we took ſome ſerum 
of human blood, and having dipt a new pen in it, we trac'd ſome 
chara&ers-upon a piece of white paper, and ſutfered them to dry thereon ; 
we then held the unwritten ſide of the paper over the flame of a caudle, 
by which means, the written letters appeared on the upper ſurface 
of the paper, tho' not of an inky blackneſs, yet of a colour dark 
enough to be eaſily legible, and very like to ſome others, that having 


been purpoſely written with freſh urine, and made viſible by heat, 


were compared with them. * 


* Dr. Preind, in mixing the following li- 
uors with the ſerum of human blood, ob- 
rved, that each of them turn'd it of a diffe- 
rent colour; but that they, ſeverally, gave it a 
er degree of fluidity, which continued 
ra day or two. The liquors were a tincture 
ef alces, made with mint - water, a decodti- 
on of ſavin, ſavin- water, ſpring- water, 
the decoQtion of gentian, arum, ſarſapa - 
rilla, and china; ſpirit of 'ſal-armoniac, 
and of tartar, oil of caraway-ſeeds, Jener s 
nacea of. opium, Sydenham's liquid 
audanum, ſpirit of ſaffron, and of tur- 
pentine, Tin#urs martis tartariz. ſpirit of 
guaiacum, ſpirit of hartſhorn, and the 


oils of turpentine, guaiacum, lavender, 


and cloves. He further found, that a de- 
coction of the Peruvian bark rendered the 
ſerum much more fluid than any of theſe 
liquors ; that ſpirit of wine, with cam- 
phire, ſtrongly coagulated it; and that af- 
ter they had, for ſome time, remain'd. 
together in the vial, there was a large ſe- 
diment at the botrom ; the upper part of 
the liquor appearing clear and tranſparent ; 
that rectiſied ſpirit of wine kept it tur- 
bid, without any, precipitation; that the 
tinctures of ſcammony, caſtor, amber, 
ſulphur, and Peruvian bark, moderately 
coagulated the ſerum ; that the tinctures 
of. ſaffron, and of metals, the Poreftates 


fuccini,andSal. vol. oleꝛſ. afforded a light coa- 
gulum, and the Tin#. mart. Mynſie, a ſtrong 
one; a concreted maſs, like gum, falling 
to the bottom; that the diaphoretic tin- 
cure of antimony render'd it turbid, 
and a little concreted; that the tinctures 
of jalap, and of amber, with ſal- armoniac, 
render d it only turbid ; and, laſtly, that 
the tinctures of Spec, diambr. and cochineal, 
made witkſpirit of wine, afforded ſcarce any 
1 1 ee Freind. Emmenolog:p. 162,163, 

he decoctions of pomegranat-ſhells, 
tormentil, and biſtort, being ſeverally put 
to ſome ſerum of human blood, cauſed it 
to concrete a little. Tin&ure of coral 
coagulated it. Spirit of ſalt concreted a 
{mall part of it ; but left the other thin 
and liquid. Spirit of nitre made a ſtron 
coagulum; but half the ſerum remain's 
fluid. The ſame happened with Syir. 
nitri bezoartic, Oil of vitriol precipitated 
a coagulum; leaving ſome part liquid, 
The Tin#. antiphthifics made it turbid, and 
ſomewhat concreted it. Aque fortis, and 
Spir. wvitrial. phileſ. gave a white coagulum. 
Aqua fptice made a very ſtrong concre- 
tion. The tinQure of Terra Japon. gave 
a red coagulum. A ſolution of ſalt, in 
common water, made a white concreted 
maſs; as did, alſo, a like ſqlution of nitre, 
Enmgnalog. p. 177, 178, 


SENI. 


upon human Blood, 


SECT. III. 


AVING, for want of materials, been reduced to treat the hiſtory 

of human blood in ſo very imperfect a manner, as to leave many of 
the primary heads untouched, and others but ſlightly ſpoken to; I thall 
here, by way of ſpecimen, branch one- of the primary heads into its 
ſeveral parts, and treat of each diſtinctly. And ſiuce the ſpirit of hu- 
man blood, is one of the nobleſt of urinous or volatile alkalies; ſo 
that moſt of the things that ſhall be taught concerning it, may, with 
ſome little variation, be applied to ſpirit of urine, hartihorn, ſal-armo- 
niac, ſoot, &c. I ſhall make choice of that; and give a kind of ſum- 
mary of the hiſtory. of volatile ſalts, in general. But it will here be 
neceſſary to take notice, firſt, that the ſpirit I employed in making 


the following tryals and obſervations, was drawn from human blood, 


without any ſand, clay, or other addition, except ſome vinous ſpirit 
to preſerve it; and that the firſt diſtillations were performed in retorts 
lac'd in ſand ; care being taken that the veſſels were not near filled: 
esu blood, if it be not well dry'd, is apt to ſwell much, and paſs 
into the neck of the retort, if not into the receiver. Secondly, that 
the blood we made uſe of, was drawn from perſons who parted with 
it out of cuſtom, And, laſtly, that there being ſo great an affinity 
between the ſpirit and volatile ſalt of human blood, that, probably, the 
latter is little other than the ſpirit in a dry form, and the former 
than the ſalt united with phlegm enough to give it a liquid form; 
tis preſumed, that it may be allowable- to conſider the volatile falt 
of blood as its dry ſpirit. 
1. The ſeveral ways of difilling human blood. 
2. Whether human blood may be ſo ordered, by fermentation or putre faction, 


Mepicineg. 


AN IJ 


Subordinate 
heads for the 


that, in diſtillation, a ſpirit, either urinous or vinous, may aſcend before R ＋ — - 


the phlegm. 
3. Whether ſpirit of human blood be. really any thing but the volatile ſalt 


and phlegm, well commixed. 

4. The 22 of ſaline bodies, to which ſpirit of human blood is. to be 
referr'd. | | 

5. Whether ſpirit- of human blood differs from. ſpirit of urine, and other ſpirits 
that are called volatile alkalies. 


man bleed. 


6. The quantity of ſpirit contained in human blood; whether accompanied 


with its ſerum, or. dried. 


7. The ſpecific gravity of ſpirit of human blood. 


8. The odour, taſt, colour, tranjparency, and. conſiſtence of the ſpirit of bus- 


man blood. 
9. The ſolutive power of the ſpirit of human blood. 
19. The tinctures that may be dramn with ſpirit of human. blood. 


11. The coagulating power of the ſpirit of human blood. 


12. The precipitating power of the ſpirit of human blood. 13, Te 
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Mrpicixz. 13. The affinity between ſpirit of human blood, and ſome chymical oils and vi- 
RN RY nog ſpirits. | 
14. The relation between ſpirit of human blood and the air. 
15. The boſtulity of ſpirit of human blood with acids, whether in the form of 
' liquors, or of fumes. 
16. The medicinal virtues of ſpirit of human blood, outwardly applied. 
17. The medicinal virtues of ſpirit of human blood, inwardly uſed, in pleuri- 
ſies, ee coughs, fevers, the ſcurvy, cache ies, dropſies, fits of the 
mother, &. * 
18. Particulars omitted, and promiſcuous experiment i, and obſervations, concern- 
ing the ſpirit of human blood. | 


The ſeveral o——_— that ſeveral bodies, when diſlill'd with quick-!lime, afford 

ways of diftil- liquors different from thoſe they would have yielded, if they had 

ing human been diftilld either per ſe, or with ſome vulgar addition, we took 

— five ounces of concreted, but not dry d human blood, and having mix- 
ed it with an equal weight of quick- lime, we diſtill'd it, by degrees of 
fire, in a retort plac'd in ſand, and thereby obtain'd a large proportion of 
a reddiſh ſpirituous liquor, not conſiderably phlegmy, together with ſome 
oil, very ſmall in quantity; the reſt being probably kept back by the 
lime: and of this little oil, there was a ſmall portion that ſunk in 
the ſpirit; the reſt ſwimming o_ it. 

The ſpirit, being put into a ſmall head and body, was ſet in a di- 
geſtive furnace to rectify, at leiſure, with a very gentle heat, and the 
receiver was three or four times ſhifted, that we might obſerve what 
difference there would be bet vixt the ſucceſſive portions of liquor. 
The firſt that came over, did not ſmell near ſo rank as that diſtill'd 
per ſe. This obſervation belongs, alſo, to the three or four ſucceeding 
portions of liquor: probably, becayſe the lime had better freed the ſpi- 
rit of the firſt diſtillation from the fetid oil; many of whoſe particles 
are apt imperceptibly to mix with it, when drawn over without ad- 
dition. The reQified ſpirit, which was clear and colourleſs, had a taſt 
much ſtronger than its ſmell ; for a ſmall drop of it upon the tongue, 
had ſomething of a firyneſs that was ſurprizing, and laſted longer than 
one would wiſh ; which made me doubt, whether the ſpirituous yore 
of the blood had not carried up with it, ſome of the firy parts of the 
quick-lime: whence one wou'd expect ſome uncommon effects from 
ſuch a ſpirit, which, in this caſe, would be enriched with a kind of 
volatalized alkali; a thing much deſired by many chymiſts and phy- 
ficians. Upon this ſuſpicion, we dropt a little of it into a ſtrong ſo- 
lution of ſublimate, in fair water, when it ſeem'd, at the firſt contact, to 
make a precipitate a little enclining to yellow; tho' afterwards the 

_ precipitate appeared white, like that made with ordinary volatile li- 
quors of an urinous nature. [TI 

But expecting that our alkaline ſpirit of blood, ſo I call it, would 
have ſome peculiar qualities, differing from the ſpirit, drawn VINES 

2 | ad. 
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addition; I thought fit to make a few trials with it, whoſe event Mepicixe. 
_ Juſtify d my conjectures. For, having put ſome of it, well rectity dA Wm 


into a glals egg with a flender neck, it did not then afford any vola- 
tile ſalt in a dry form; (tho' afterwards, by another trial, we ar 
length obtained a little) and baving continued the trial ſomewhat 
obſtinately, we found the ſpirit, by the a&ion of the fire, to have be- 
come muddy. 

Having mixed another portion of it with highly re&ified ardent 
ſpirit, and kept them all night in the cold, no coagulation enſued ; 
nor could we perceive any, after it had been kept, for ſeveral hours, in 
a moderate heat. But the mixture acquired a yellow colour, and let 
fall a pretty deal of darkiſh powder. 

We put to another parcel of our ſpirit, ſome good ſpirit of ſalt; 
but tho? they ſmoak'd much at their meeting, yet we obſerved no 
noiſe, nor bubbles, upon their mixture. And having united another 
portion with oil of vitriol; tho' there was produced a very great 
tmoke, and an intenſe degree of heat, yet there was no- viſible ebulli- 
tion, nor any noiſe, or bubbles produced, but the colour of the oil 
of vitriol was very. much heightened ; the mixture growing almoſt red. 

From theſe and the like phenomena we may gather, that our 
alkalizate ſpirit of blood differs, in ſeveral particulars, from the 
ſimple; and may, probably, be very conſiderable, both as a medicine 
and a menſtruum. | 

We took two ounces of tartar, calcined to whiteneſs by an equal 


weight of kindled nitre, and mingled this alkali with two ounces. of 


dry'd human blood, in powder. This mixture being diſtilled in a 
retort, in a ſand furnace, made it appear by its productions, that quick- 


lime, on theſe occaſions, acts differently upon the blood from other 


alkalies. For the diſtillation wherein lime was employed, afforded 
us a ſpirit, that, before rectification, was very ſtrong, and unaccompanied 
with dry ſalt; but the calcination of nitre and tartar, afforded us, at 
the very firſt diſtillation, a ſpirit leſs ſtrong, but ſo much volatile ſalt 
as covered almoſt all the inſide of the receiver; and tho' the ſtrong 
faline ſpirit of blood, made with quick-lime, would not make an 
efferveſcence with acid ſpirits, yet this volatile ſalt readily did, upon. 
the affuſion of ſpirit of ſalt. 

Beſides the fixt alkaline addition, with which I diſtilled dry'd human 
blood, | added to it that very acid one, oil of vitriol; for I had found 


by trial, that this liquor being mixed with other bodies, particularly” 
ſome belonging to the animal kingdom, did, in an odd manner, unite: 
its own ſubſtance with them, and notably diverſify the produtts of 


the diſtillation, We put, therefore, upon. three ounces of powder'd 
human blood, an equal weight of oil of vitriol, and left them for 
ſome time together, to try if by the ation of this corroſive men- 
firuum, a heat would not be excited; and, accordingly, we found, 


that after a while, the mixture grew ſenſibly warm. Then we removed: 
tai 


\ 
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the retort into a fſand-furnace; and diſtilling by degrees of fire, 
we had a ſpirit which was preceded by a pretty deal of phlegmy 
liquor, of an odd ſulphureous ſmell, but ſurprizingly ſtrong and 
laſting, It ſeemed remarkable, that, notwithſtanding the great acidity 
of oil of vitriol, and the fixing power it exerciſes on many bodies, 
wherewith it is committed to diſtillation, our experiment afforded us 
a conſiderable quantity of volatile matter, in the form of a white falt ; 
but the ſmell and taſt of it were very uncommon. | 
By what I have yet tried, I am not much encouraged to expect a 
vinous, or ardent ſpirit from human blood, tho' that be the uſual 
produtt of fermentation in liquors; and the leſs, becauſe I am not 
ſure that there is any fermentation, truly and properly ſo called, in 
human blood, either within or out of the body; having never found 
any thing in the blood or urine, which convinced me, that either of 
them would afford an ardent ſpirit. | 

I once kept human blood for a year — in a glaſs, hermeti- 
cally cloſed, with a deſign to try, whether any ſpirits would firſt 
aſcend ; but when the blood came to be expoſed to the air, the ſcent 
of it was ſo offenſive, that we were obliged to have it haſtily thrown 
away. Another time, having cauſed ſome ſheeps blood to be digeſted, 
in a large vial hermetically ſealed ; after it had long continued in the 
digeſtive furnace, it, upon a ſudden, broke with a ſurprizing noiſe, and 
blew off the long neck of the vial. Two or three like miſchances I 
had, in attempts made on human blood. But this ill ſucceſs did not 
hinder me from attempting ſomething of the like kind; and looking 
upon the ſerum of the blood, as the likelieſt part of it to concur to 
a proper fermentation, we put to ſome ounces of it, about a fourth 
part of raiſins well bruiſed, and kept them in a glaſs, whereof a 
conſiderable part was left empty; and having cloſed the veſſel, 
we ſet it in a warm room; and within a few days the raifins 
began to emerge, and afterwards continued to float; and there was 
produced a conſiderable quantity of permanent and ſpringy air. Which 
phenomena ſeemed plainly to argue, that there had been ſome degree 
of fermentation. produced in the mixture; yet when we came to 
diſtil the ſerum, thus alter'd; tho' it did not ſmell as if it had putre- 
fied, yet the liquor that firſt aſcended, even with a gentle heat, did 
not taſt or ſmell} like a vinous ſpirit; tho' it differed from meer 
phlegm. I, likewiſe, tried, with the ſerous part of the blood, whether 
it would by digeſtion, or puttefaction, be ſo opened, as, when diſtilbd, 
to let the ſpirit aſcend before the phlegm; and having kept a quan- 
tity. of this ſerum above four times as long as is ſufficient to make 
urine, in diſtillation, part with its ſpirit before its phlegm, we diſtill'd 
it with a very gentle fire, that few or none beſides the fugitive parts, 
might at firſt aſcend. But we found the liquor that came over, to 


have but little ſtrength, either as to ſmell or taſt; nor did it readily 


turn ſyrup of violets green, tho' after ſome hours ſtanding together, 
| it 
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it would; yet as a volatile alkali, it preſently turned a ſtrong ſolution, Mepicixx. 
made of common ſublimate in fair water, into a white, opake, and 
almoſt milky liquor. Wee 1 
What has hitherto occurred to me, inclines me to think, that the Whether /pi- 
ſpirit of human blood is totally compos'd of volatile ſalt and phlegm, rie of _ 
tho" not, perhaps, pure and unmixed; for when the ſpirit, volatile g 1 
ſalt, and oil, are ſeparated from it by diſtillation and ſublimation, as elarile ſolt 
far as is uſual in chymical preparations of volatile alkalies, the re- and phlegin x 
maining liquor, which paſſes for phlegm, will yet be impregnated with nites, 
ſome particles of oil, and ſometimes a few of volatile ſalt, that are 
too minute to be diſtinguiſhable by the naked eye. But whether fre- 
quent rectifications may ſo accurately ſeparate theſe heterogeneous 
parts, as perfe&ly to free the aqueous ones from them, and thereby 
reduce the _ to ſimple, or elementary water, I leave undeter- 
mined. And the rather, becauſe, by frequent diſtillations, ſome par- 
ticles of the fire may, poflibly, from time to time, ſubſtantially be 
aſſociated with thoſe of the liquor; and even in the firſt diſtillation 
of human blood, the fire may have either ſeparated, or produced a 
liquor, that, tho* almoſt ſtrengthleſs, and not juſtly referable to any 
of the received principles, or ingredients, oil, falt, and earth, is not 
yet phlegm, truly ſo call'd, but a neutral liquor, which woods, and 
many other bodies, afford by diſtillation, that is neither acid, nor 
alkalizate, nor true phlegm. | 
But as a compoſition may be diſcovered, perhaps better by pro- 
ducing, than by reſolving it; we diffolved in diftilld water as much 
volatile {alt of human blood, as the liquor would take up; and then 
having carefully diſtilled it in a conveniently ſhaped veſſel, with a 
regulated degree of heat, the diſtillation afforded us a liquor, that, 
by its ſmell, taſt, and operations, appeared to be a good brisk ſpirit 
of. — blood. And this experiment was repeated with the like 
ſucceſs. f 
'Tis well known, that of late, ſaline ſpirits obtained by diſtillation, - The ſpecies of 
have been obſerved to be of two ſorts; the ſaline ſpirits that aſcend ow 
in diſtillation, are ſome of them acid in taſt; as — of nitre, ſpirit ft is refers 
of vitriol, cc. and ſome have taſts like common falt, or like lixiviate . 
ſalts; but their difference is greater in their operations than their 
taſts; for being put together, there will preſently enſue a manifeſt 
conflict between them, and uſually the one will precipitate the bodies 
that the other hath diſſolved. *Tis neceſſary to add, that among the 
ſalts called alkalies, ſome are fix'd in conſiderable degrees of fire, 
and others not; for which reaſon many modern chymiſts and phy- 
ſicians, who take acid and alkali for the true principles of mix'd 
bodies, call the one fix'd, and the other volatile alkalies. And fince 
the names fix'd alkalies, and volatile, are now much in requeſt, I ſhall 5 
ſometimes uſe them in the yulgar acceptation. 
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£pIcinN® This being premisd, I ſay, the ſpirit of human blood is to be ro- 
— ferred to that ſpecies of ſaline — hm becauſe tho the ſpirit of blood 
be a liquor, yet its more efficacious operations ſeem totally to depend 
upon the fugitive ſalt wherewith it abounds. We know, that - tome 
volatile falts, which riſe even in a dry form, may not be of an alka- 
lixate, but acid nature; and not only Helmont and his diſciples, but 
a great part of the modern chymiſts and phyſicians, alſo, aicribe 
digeſtion to an acid ferment, or menſtruum in the ſtomach ; whence 
it ſhould ſeem, that acid corpuſcles -may paſs into the maſs of blood, 
and impregnate it. But notwithſtanding this, the ſpirit of human 
blood is manifeſtly referable to that claſs, which many call volatile 
alkalies (and I often term urinous ſpirits); for I find ſpirit of blood 
capable of effecting thoſe things, the performance of which has been 
ok d on, almoſt ever ſince J propoſed them, as the touch- ſtone to 
know. volatile alkalies, and diſtinguiſh them from the other ſorts of 
faline bodies; for it will make a great conflict with acid ſpirits, as 
fpirit-of falt, Aqua forts, &c. it immediately turns ſyrup- of violets 
into a fair green; *twill — a ſolution of ſublimate, in common 
water, into a white powder ; and, in ſhort, produce thoſe other effects 
that may be expected from true volatile a!kalies. 
; If, indeed, I were ſure, digeſtion was performed by an acid ferment 
or juice, whenceſoever the ſtomach is furniſh'd with it, I ſhould ſuſpect 
that ſome acid particles may be mixed with the blood. But that 
would not hinder me from referring the ſpirit of human blood to 
volatile alkalies ; becauſe ſo few acid particles would be either deftroy'd 
by the alkalizate ones, that ſo abound in the ſpirit; or at leaſt theſe 
would be ſo very predominant, as might well allow us to give their 
denomination to the mixture · Thus, if a few drops of ſpirit of vine- 
gar were mixed with ſome pints of ſtale urine, they would either be 
eprived of their acidity, by ſome corpuſcles of a contrary nature, 
that they meet with in the liquor; or be fo obſcured and over- 


powered by the fugitive ſalts it abounds with, that the acid parti- 
ct + Cles: would not hinder the ſpirituous liquor, drawn from the mixture by 
1 3 diſtillation, to be juſtly referable to the claſs of volatile urinous ſalts, 


Whether, It ſeems hard to determine, whether there be any difference betwixt 
differs frm the ſpirit of human blood, and other volatile alkalies; becauſe two 
ſpirit of urine, bodies may agree in many qualities, and, perhaps, in all the moſt 
— 3 obvious; and yet on ſome third body, or in ſome caſes, manifeſt diſtinct 
| powers, and have their peculiar operations. by 
But there may be a great difference between volatile ſalts and 
ſpirits, as they are ordinarily prepared for medicinal uſes, and as by 
repeated rectiſications, and other ways of depuration, they may be 
brought to a greater fimplicity or purity. And whether the ſpirit of 
Human blood, and other liquors: abounding, like it, in volstile alkalies, 
reduced to as great a purity, as they can, by art, be brought to, 
would be altogether alike in their nature and qualities, or no; 


r yet, 


ww * 


* 
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yet, if we conſider them in that tate, wherein they are thought pure Mebicixn · 
enough for medicinal uſes, and, accordingly, are employed by phyſi L@G>/J 


cians and chymiſts ; there is, very probably, ſome difference between 
the” ſpirit of - human blood, and other volatile alkalies; and parti- 


cularly thoſe afforded by urine, and by hartſhorn. For tho', to me, 


the bad ſmells of all theſe liquors, ſeem to be much alike, yet ſeveral 
ladies, and thoſe of very ditterent ages, affirm, they find a manifeſt 
difference between theſe ſmells, and abhor the odour of ſpirit of blood, 
tho they will, with pleaſure, long hold their noſes over the ſpirit of 
hartſhorn, and even that of ſal- armoniac; and affirm themſelves to be 
much refreſhed by it. And tho with ſpirit of urine, or ſal-armoniac, 
joined in a due 5 with ſpirit of ſalt, I have uſually been 
able to make a ſalt, that ſhoots into the peculiar figure of ſal-armo- 
niac ; a figure very different from that of ſea-ſalt, nitre, &c. yet I have 
ſeldom, if ever, obtained a ſalt of that ſhape, by the mixture of the 
fpirit of human blood, with that of common ſalt; for tho' their ſaline 
corpuſcles, upon the evaporation of the ſuperfluous moiſture, would 
coagulate together, yet the concretion ſeem'd confuſed; and either all, 
or a great part of it, was deſtitute of that neat and diſtinft ſhape, I 
had ſeveral times obſerved in concretions, made by the mixture of the 
ſpirit of ſea-ſalt with urinous ſpirits. And as to the medicinal virtues 
of ſpirit of blood, Helmont tells us, there is a conſiderable difference 
between the ſpirit of human blood, and that of urine; ſince, according 
to him, the ſpirit of human blood cures epilepſies; a thing the ſpirit 
of urine willnot do. | | 

Tis not eaſy to determine the exact proportion of that liquor, which, 
when by diſtillation obtained from human blood, the chymiſts call, 
its ſpirit, with regard to the other principles, or ingredients, whereof 
the blood conſiſts. For ſome mens blood may be much more phlegmy 
or ſerous, than that of others; which it ſelf may be more or leſs ſpi- 
rituous, according to the complexion, age, ſex, &c. of the — 
But twelve ounces of healthy human blood, afforded us ſeven ounces 
and an half of phlegm ; and, conſequently, -about four ounces and an 
half of dry matter. And having committed to diſtiNation, in a retort, 
and a ſand furnace, ſeven ounces of well dry'd blood, we obtained about 
ſeven drams of ſpirit ; to which, tho' it were not reCtified, that name 
may well be given, becauſe it was ſo very rich in ſpirituous and 
faline parts, that it left in the receiver, and in the containing vial, a 
large quantity of volatile ſalt undiffolved ; which a phlegmy liquor 
would not have done: and if ſpirit of blood be only ſalt and phlegm 
united, we may well ſuppoſe, that human blood yields a far greater 
proportion of ſpirit than this; ſince from the ſeven ounces of our 
dry'd blood, we obtained about five drams of volatile ſalt; which, if 
we had, by diſtillation, united with a fit quantity of phlegm, would, 
probably, have afforded us near two ounces more, of a liquor deſerving 
the name of ſpirit. 4 | 
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Mznmicine. I found that a compact body weighing fifty-eight grains, in the 

V air, and in water fix grains, and three fourths, weighed in rectified ſpi- 
The conſiſtence rit of human blood but five grains, and one fourth. And notwithſtand-. 
__— ing the volatility of our ſpirit of blood, I found that a large piece of 

Tr 27 hs. amber, being put into it, did not fall to the bottom of the liquor, but 
wax bleed. kept floating at the upper part of it; and if plung' d. into it, would 

emerge. ; 

One might expect a manifeſt degree of tenacity. in the ſpirit of hu. 
man blood, becauſe, among many modern chymiſts, it paſſes for an al- 
kali; and we know — other alkalizate liquors, as oil of tar- 
tar per deliquium, fixed nitre reſolv'd the ſame way, ſolution of pot- 
aſhes, c. are ſenſibly unctuous, and but languidly fluid; yet I did 
not oblerve, that ſome rectiſied ſpirit of human blood, tried between 
my fingers, did feel more unctuous than common water. And as thoſe 
who ſell brandy, or ſpirit of wine, uſually ſhake it, till it afford ſome 
froth, and then by the ſtay this makes on the ſurface, judge of the 
tenacity, or tenuity of the liquor; eſteeming that to be the moſt un- 
Quous, whereon the bubbles make the longeſt ftay, and à contra; I 
thought fit, by the ſame method, to examine ſpirit of human. blood; 
and found, that the froth. would laſt very little on the ſurface. of- it ; 
the bubbles breaking or vaniſhing, almoſt as ſuddenly as if the liquor 
had been good ſpirit of wine. I, likewiſe, obſerved, that when I 
warily let fall of our well rectiſied ſpirit of blood upon ſome other 
body, it ſeemed that the ſingle drops. were manifeſtly. ſmaller than 
thoſe of water, and of ſeveral other liquors, would have been. 

tes ſabritity « Becauſe it may be of ſome importance, to know how ſubtile the active 
ed aFiwity. parts of =_ oß human blood are, and how diſpoſed or fitted to diſ- 
perſe or diffuſe themſelves through other liquors of convenient tex- 
tures; we ſo prepared common water by. infuſions, made in it with- 
out heat, that by putting one ſingle drop of our rectified ſpirit of hu- 
man blood into four ounces, and four ſcruples of the prepared water, and 
lightly ſhaking the vial, there appeared through the liquor a mani- 
feſt colour, whereof no degree at all was diſcernible in it juſt before: 
which ſufficiently argues a wonderful ſubtilty of parts in the ſpirit 
we employ'd ; ſince a ſingle drop of it could; diſperſe its corpulcles 
through, and-unite with two thoufand times as much water; and yet 
retain ſo much activity, as to make their preſence not only ſenſible, 
but - conſpicuous, by a manifeſt change of colour which they, produced, 
This computation, indeed, is made, upon ſuppoſition, that a drop of 
water weighs about a grain, and that a drop of our ſpirit of blood 
was of the fame weight with a drop of water. 2 
The former ſuppoſition is commonly made; and tho”. I have not 
found it to be exactly true; (for a drop of water weighs more than a 
grain;) yet this difference is much more than recompenſed by that we 
found between the weight of a drop of water, and the weight of one 


of ſpirit. of human blood. For, having, in a. very good balance, let 
| | | | | fall. 


upon human Blood. 


fall ten drops of common water, and as many of our rectiſied ſpirit of Mzprcine, 
human blood, we found, as we might well expect, that a drop of the. 


ſpirit, as it was manifeſtly. leſs, ſo it was far lighter than a drop of 
water; whence the whole ten drops did not amount to four grains; ſo 
that we may ſafely judge the drop of ſpirit to have manifeſtly dif- 
fuſed it ſelf, and acted upon above four thouſand times ſo much water 
in weight, (and perhaps in bulk too ;) ſince, indeed, the proportion ex- 
te a conſiderable way towards that of one to five thouſand ;-and. 
may, therefore, be ſaid. to be as that of one to between four and five 
thouſand. And yet a conſiderable part of the fingle drop I employed. 
was uſeleſs to the change produced; the effect being wholly- 
due to the ſaline ſpirit of the little ſingle drop. 


The ſpirit of human blood is, with regard to ſome liquors, poten- Ir heat, and 
tially cold, ſince it refrigerates them; and in reference to others, po- nge 


tentially. hot; ſince. being mix'd. with them, the. mixture becomes 
actually hot. 

Into a ſlender cylindrical glaſs we put the lower part of an herme- 
tically ſealed thermometer, and into the ſame glaſs poured as much 
moderately ſtrong ſpirit of blood, as would cover the ball of the ther- 
mometer; when, dropping on this liquor ſome good ſpirit of ſalt, 
there was produced a conflict, accompanied with noiſe, bubbles, and a 
heat, that ſuddenly made the ſpirit of wine aſcend - above two inches 
and a half. This experiment is the more conſiderable, becauſe there 
are many volatile alkalies that, being confounded with acid ſpirits, , 
tho". they ſeem to make a true efferveſcence, yet really produce a no- 
table degree of coldneſs. And tho? I have, ſeveral times, found, that 
the ſpirit of verdigreaſe would, with volatile ſalt of fal-armoniac, or 
of urine, produce a ſeeming effervefcence, but a real coldneſs; this 
ſpirit of verdigreaſe, being mix'd in the foreſaid ſmall cylindrical glaſs, . 
with but moderately ftrong ſpirit of blood, did not only produce a 
hiſſing noiſe, and numerous bubbles, but an actual heat, whereby the 
ſpirit of wine in the thermometer was made quickly to aſcend above 
an inch and a half; tho' the liquors employed amounted not, both to- 
gether, to two ſpoonfuls. 

Having into a wide-mouth'd glaſs put as much ſpirit of blood, as 
would more than cover the ball of a ſmall ſeal'd weather-glaſs, and 
ſuffered this inſtrument to ſtay there a while, that the ambient liquor and 
the included might be reduced to the ſame temper, as to heat and 
cold; we poured on ſome ſpirit of verdigreaſe made per ſe, and ob- 
ſerved, that tho' this ſpirit, with ſome other volatile ſaline liquors, 
had. a very differing operation, yet working with our ſpirit of blood, 
with which it made a conflict and excited bubbles, there was produ- 
ced in the mixture a degree of warmth, ſenfible on the outſide of the 
glaſs; but it was much more ſenſible in the thermometer, the liquor 


whereof aſcended to a conſiderable height above the- former - ſtation, 
tc =- 
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towards which, when the conflict of the two liquors was over, it be- 
gan, tho' ſtowly, to return. =; 
Since ſeveral ſalts, both volatile and fixed, being powder'd and put into 


water, will, whilſt. they are diſſolving, ſenſibly refrigorate it; and on 


the other ſide, ſince ſome very ſubtile ſpirit, actually cold, being put into 
cold water, will quickly produce in it a ſenſible warmth, I thought pro- 
per to try, what the ſpirit of human blood would do, when em- 
ploy'd after the ſame manner. Having, cherefore, placed a ſealed ther- 
mometer in au open mouth'd glaſs, furniſhed with as much diſtill'd 


water as would cover the ball of the inſtrument, we left it there for 
a while, to bring the internal liquor and the external to the ſame degree 


of coldneſs: then we poured upon the immerſed ball two or three 
ſpoonfuls of ſpirit ot human blood, but perceived no alteration in the 
n unleſs the ſpirit of wine in the ſtem ſubſided a very 
little. | n 


We took crude copper, in filings, and havin poured on it ſome 


highly re&ified ſpirit of human blood, we ſhook them together, and 


in about a quarter of an hour, or leſs, perceived the menſtruum to 
look a little bluiſh; and this colour grew gradually higher, till after 
ſome hours the menſtruum had diſſolved copper enough to make it 
deeply blue. In ſome circumſtances the ſpirit of blood has a ſur- 


prizingly ſudden operation upon copper. For having made a coined 


piece of that metal clean and bright, and put a drop or two of our 
ſpirit upon it; within about half a minute, the verge of the moiſtened 


part of the ſurface appeared bluiſh, and preſently after, the reſt of 


the wetted part acquired a fine azure colour. 
We alſo took filings of Zink, or ſpelter, and having poured on them 


very well rectified ſpirit of blood, we obſerved, that, even in the cold, 


it quickly began to work manifeſtly, tho? not vigorouſly thereon. But 


being aſſiſted with a little heat, it diſſolved the Zink briskly, and not 


without producing numerous bubbles. 

I took a piece of coagulated blood, but not dry'd, ſomewhat bigger 
thana large pea, and cut from the lower part of the lump, that it might 
be black. This clot we put into a ſlender vial of clear glaſs, that 
the colour might the better be diſcerned, and then poured upon it a 
little rectiſied ſpirit of human blood, and ſhook the glaſs a little; 
whereupon the colour of, at leaſt, the ſuperficial part of the blood, 
was, in an inſtant, manifeſtly changed; the blackneſs quite diſappear- 


ing, and being ſucceeded by a very florid colour, like that of fine ſcar- 


let. The liquor, alſo, was tinged; but not with near ſo deep or fo 
fair a red; and by the-little bubbles, which, from time to time, 
paſt out of the clot, it ſeemed to work ſomewhat like a menſtruum. 


Vet ſoon after, coming to look upon this lump of blood again, I found 


it to have much «legenerated from its natural colour, to one leſs fair 


and more dark, 


We 


apon human Blood.” 


We took alſo another clot of blood, like the former, only one part Mevicins: 
of it, which had lain next the air, was not black; and having, in a vial A 


like the former, poured on it ſome ſpirit of blood, taken out of the 
ſame vial, whence. I took the firſt parcel, the reddiſh colour ſeemed 
preſently to be much improved, and made more fair, and like true 
ſcarlet. But the black was not aboliſhed, but changed dark and dirty. 

Twelve drams of human blood were put up into a bolt-head, with 
two drams of ſpirit of human blood; and after they had ſtood toge- 
ther for above twelve months, they appeared, through the glaſs, of a 
fine florid colour, and ſeemed to be little leſs than totally fluid. And, 
indeed, when we came to open the veſſel, which was carefully ſtopt 
with a good cork, and hard ſealing wax, we found no ill ſcent, or 
other ſign of putrefaction in the mixture, and but a very ſmall por- 
tion of blood lightly clotted at the bottom; ſo that the ſpirit of 
human blood ſeems to have a great embalming virtue; ſince it was 
able for ſo long and ſo well to preſerve fix times its weight, of a 
body fo apt to concrete and putrefie, as human blood is known to 
be; and, probably, would have preſerved it much longer, if we had 
thought fit to proſecute the experiment. Upon diſtilling this mix- 
ture with a very gentle heat, the firſt liquor that aſcended was not 
a ſpirit, but a kind of phlegm ; tho” afterwards there came up, beſides 
a ſpirituous liquor, a volatile ſalt, in a dry form. 

We took a clot of human blood, of the bigneſs of a bean, and 
having put it into a vial, fo that the part which before was contiguous 
to the air, was now the undermoſt; and the other, which was blackiſh, 
lay now the uppermoſt; we immediately poured upon it as much 
fpirit of human blood, as was more than ſufficient to cover it; and 
perceived, that the contact thereof preſently began to leſſen the black-- 
neſs of the ſurface of the blood, and bring it to a conſiderable degree 
of floridneſs : and to try whether that would continue, we ſtopp'd the 
vial, and ſet it by till next morning, when looking upon it, we found 
the ſuperficial colour not to be black, but ſtiil red. 

Upon the powder of dry'd human blood, we put, in a ſmall vial, 
ſome of the rettified ſpirit of human blood, which quickly diſſolved. 
part of it, and wo a deep and pleaſant colour: but highly rect i- 
fied fpirit of wine being put upon ſome of the ſame powder, in a like 
glaſs, did not in many hours acquire any manifeſt tinfture ; and got 
but a pale yellow one, even after having been for a longer time kept 
in a moderate heat: yet common water being put upon another portion 
of the ſame powder, quickly appeared, by the colour it acquired, to 
havediffoiy'd a pretty deal of it. 

Some of our ſpirit of human blood, being put upon two parcels ot 
curious vitriol, that I had as a rarity from the Eaft-Indies, one whereof: 
was in lumps, and the other beaten to powder; the liquor being able 
to diſſolve the former but ſlowly, made little or no froth; but the 


ſpirit upon the latter working haſtily, produced a manifeſt. one. 3 
8 
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Mepicins. the ſolutions made of both parcels, were of a deeper and more lovely 
blue, than the mineral it ſelf. Nor did I obſerve in them any pre- 
Cipitate of a dark colour, as I have done upon the mixture of ſpirit 
urine, and ordinary vitriol. 

On freſh filings of iron, we poured ſome of our ſpirit, and 
having kept them a while together in digeſtion, we found that the 
1 had wrought on the metal, and produced a conſiderable quantity 
of a light ſubſtance, in colour almoſt like the Crocus, but ſomething paler. 
There alſo appeared in the liquor many thin plates, like a kind of 
Terra foliata, which after a very flight — being held againſt 
the ſun-· beams, exhibited the colours of the rain- bow, in a very vivid 
and ſurprizing manner: but I did not perceive that the taſt of the 
liquor was conſiderable ferruginous. 

Having with a clean pen drawn ſome letters upon white paper, 
with ſpirit of human blood, and, as ſoon as 'twas dry, mov'd the 
unwritten ſide over the flame of a candle; we found that this liquor 
may be employ'd as an inviſible ink; and it ſeemed to be ſomewhat 

| better than thoſe afforded by ſerum and urine. 

What ti. Spirit of blood being put upon Ergl;ſe ſaffron, ſoon acquired a fine 
Sewn wth The Bane der'd did, in the cold, extract 
Sea e ſame put upon er'd turmeric, . did, in the cold, extra 
| 1 from it a lovely tindurge, like a rich ſolution of gold; which, pro- 
ur; may prove a good deobſtruent medicine, particularly in the 

Jaun ice. a 

Upon fine powder of human blood, we put ſome moderately ſtrong 
ſpirit of the ſame ſubje&, on which the liquor began very ſoon to 
colour it ſelf, even in the cold; and within no long time after, ap- 
peared as red as ordinary French claret. This extract made me 
ſuſpe&, that the phlegm, which was not carefully ſeparated from the 
ſpirit I then employed, might haſten the colouration of the menſtruum. 
For which reaſon, I put upon another portion of the ſame powder, 
ſome rectified ſpirit of bl ſo well dephlegmed, that it would not 
diſſolve a grain of the volatile ſalt of blood; and found that this 
menſtruum did not any thing near ſo ſoon draw a tincture, as the 
other had done; for after ſeveral hours, the colour it had obtained 
was but brown; tho*, after ſome hours more, the colour r to 
be heighten'd into a redneſs; yet manifeſtly inferiour to that of the 
phlegmy ſpirit, whereto it did, however, in a longer time grow almoſt 
equal. By this means we may not only diſguize the ſpirit of blood, 
but impregnate it with the finer parts of the unanalyzed ſolid body, 
which may, poſſibly, make the ſpirit a remedy more proper for ſome 
diſeaſes, or conſtitutions: and this medicine I ſometimes call the entire 
tincture of human blood. | 

But to ſhew that the ſpirit of human blood may extract tinctures 
out of ſome of the hardeſt bodies, I made the following experiment. 


We 


———— 


upon human Blood. 


481 


We took ſome choice filings of fteel, and having put them into Mrbicixx. 
a ſmall glaſs-egg, we poured on them ſome highly rettified ſpirit of blood, ZR. 


and kept them all night in digeſtion with a moderate heat. The next 
day we found the menſtruum turn'd of a deep browniſh red colour ; 
and ſome of the filings, that chanced to ſtick to the ſides of the glaſs, 
ſeemed to have been, either by exhalations from the menſtruum, or, 
rhaps, by the tranſient contact of it, as it was pouring in, turn'd 
into a kind of yellow Crocus martis. Having kept the menſtruum and 
the filings together, in the ſame egg, for tome days longer, the colour 
was grown opake, and appeared to be black, when viewed in any con- 
ſiderable bulk: but it had another appearance, when thin ſpread upon 
white paper. | | 

Suſpecting that our ſpirit would work upon ſteel, in another manner 
than common acid ſolvents, we poured ſome of the tincture, drawn 
from filings of ſteel, upon a freſh tincture of galls in common water, 
but did not find that this liquor would, with the infuſion, make an 
inky mixture; nor that the precipitate, which was quickly produced, 
was of a black, much leſs of a true inky colour. 

I put ſome ſpirit of human blood upon fine powder'd amber, and kept 
them in digeſtion for ſome days, giving a moderate degree of heat; 
but we obtained not any conſiderable tincture: perhaps the ſpirit was 
not yet highly enough rectified, or the amber not ſo proper to yield 
its tincture, as I have ſeveral times found the courſer and deeper colour- 
ed ſort to be. 

Having put ſome ſpirit of human blood upon ſeed-lac, tho' 
this be a reſinous gum, and of no eaſy ſolution, the ſpirit ſoon became 
tinged, as I expected, becauſe I conjettured, that the redneſs apparent 
in many of theſe grains, is but ſuperficial, and proceeds from ſome 
adhering blood of the little inſects, that by their biting occafion the 

roduction of this gum, upon the twigs of the tree where the lac is 
ound. So that the tincture ſeems not to be drawn from the lac it 
ſelf, but rather to be afforded from the blood of theſe little animals, 
which the ſpirit of human blood, that will draw tinftures from dry'd 
man's blood, diſſolves: and this tincture may, probably, be a good 
medicine; fince moſt of the inſects uſed in phy ſic, as millepedes, bees, 
&c. even in our colder climates, afford remedies of very ſubtile and 


piercing parts, and of conſiderable efficacy. 


I have found, by trial purpoſely made, that the highly rectified The coaguls- 
ſpirit of human blood, being well mixed, by ſhaking, with at leaſt an ng power of 


ual part of vinous ſpirits, which wou'd burn all away, there will pre- 
ſently enſue a coagulation or concretion, either of the whole mixture, 
or a great portion of it, into corpuſcles of a ſaline form, that cohering 
looſely together, make up a conſiſtent maſs, tho very ſoft: and in 
this form it may remain, as far as I have yet try'd, for, perhaps, 
ſeveral months, or weeks at leaſt, if it be kept in a cool place. 
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ſome chymical 
eile, and vinous 
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Experiments and Obſervations 


In a froſty: ſeaſon we expoſed, late at night, two or three ſpoons. 
fult-of ſpirit of human blood, being but moderately ſtrong ; and tho? 
the cold of that ſeaſon had throughly frozen a vial almoſt full of 
oil of vitriol; and the night wherein our ſpirit was expoled, was mo- 
derately froſty, yet the next morning we did not find ſo much as any 
ſuperficial ice upon it: but having removed the vial into a mixture of 
powder'd. ice, and common falt, we found, in no very long time, that 
moſt part of the ſpirit was turned into thin plates of ice, which join'd 
cloſe together, and had their edges upwards, like thoſe of the leaves 
of a book, when held with its back downwards. 

Ot the precipitating power of ſpirit of human blood, I have yet 
obſerved. nothing peculiar; but, as fir as I have had occafion to try, 
it has, in common with thoſe other volatile ſpirits which I call urinous, 
- power of precipitating moſt bodies that are diſſolved in acid men- 

ruums.. | 

I have made trial upon red-lead, diſſol ved in the acid falt of vine- 
gar, filver in Aqua fortis, gold in Aqua regia, and tin in an appropriated 
menſtruum. 1, alſo, with our ſpirit, precipitated the ſolutions of ſe- 
veral other bodies; and, particularly, out of a ſolution of. common 
ſalt, made in common water, we could readily precipitate with the 
ſpirit of blood, a ſubſtance that looked like a white earth: and ſuch a. 
ſubſtance I obtained, in far greater quantity, from that which the falt- 
makers call bittern ; which uſually remains in their ſalt-pans, after 
they have taken out as much as would coagulate in figured grains.. 
The ſpirit of human blood in part precipitates Dantzick vitriol diſe 
folv'd in water. 
We attempted to make Aurum fulminans, by precipitating a ſolution. 
of gold, made in Aqua regia, with ſpirit of human blood; by. dulcify- 
ing the precipitate with common water, and then drying it leiſurely; 
— ſucceeded in the attempt. | 

There ſeems, in the popular ſenſe of the word, to be an affinity 
between rect iſied ſpirit of human blood, and pure ſpirit of wine; flace. 
we have obſerved, that, being put together, they will readily. coagulate; 
and continue united for a long time. And, it is very probable, that 
the like aſſociation may be, alſo, made with other ardent ſpirits, pre- 
pared by fermentation. | 

We have, likewiſe, formerly noted, that our ſpirit will make a 
ſolution of. the finer parts of human blood well dry'd ; which ſeems to 


- 


de the effect of ſome affinity or congruity between the ſpirit and the 


body it works on; becauſe a highly. rectified vinous ſpirit would not, 
that I could ſee, draw any tincture from it. | | 
With lixiviate liquors, ſuch as. are made of ſalt of tartar, fixed 


nitre, &c. reſoly'd in the air, or otherwife, the chymiſts will expect, 


that the ſpirit of blood ſhould have an affinity; fince they eſteem 
all theſe liquors alkalies; tho” this be volatile, and thoſe be fixed. 


But tho'theſe-liquors comport well with one another, yet we find - 
w# 1 4 4 c. 


upon human Blood. 


that they ſtrictly aſſociate by coagulation, as the ſpicit of blood does Mepicive. 
with ſpirit of wine. . 


The ſame ſpirit of blood readily mingles with that ſpitit of vege- 
tables, that I call adiaphorous; which argues, that there is ſome affinity 
between them, or rather, that there is not any manifeſt hoſtility, or 
contrar let y. 

The like relation may be found between ſpirit of blood, and many 
other 4 but tho' there is, manifeſtly, a near relation between the 
ſpirit of human blood and the oil; ſince they both proceed imme- 
diately from the ſame body; yet even dephlegmed ſpirit of blood 
being ſhaken, and thereby confounded with its oil, will quickly ſepa- 
rate again; tho* with ſpirit of wine (which is, according to the chymiſts, 
a liquid ſulphur, as well as the oil) it will permanently unite, not- 
withſtanding that theſe two liquors belong even to different king- 
doms, the animal and the vegetable. 

With the eſſential oils of aromatic vegetables, or, at leaft, with ſome 
of them, the well rectified ſpirit of human blood ſeems to have a 
greater affinity. For, having taken a dram of this liquor, and an 
equal weight of oil of aniſeeds, drawn in an alembic, and ſhaken 
them well together, they made a ſoft, or femi-fluid white coagulum, 
which continued in that form for a day or two, and, probably, would 
have longer done ſd, if I had not proceeded further with it. 

But ſuſpecting, tho? ſpirit of blood would not totally mix with 
eſſential oils, it might either communicate ſome ſaline parts to, of 
work a change in them; I digeſted, for a while, in a glaſs with a long 
neck, ſome rectify d ſpirit of human blood, and a convenient quantity 
of oil of aniſeeds; and found, that the oil grew of a high yellow co- 
lour, and afterwards attained to a redneſs: which may, poſſibly, ſug- 

eſt a hint, as to the cauſe of ſome changes of colour, produced in 

e of the fluids of the body. | 

Upon the affinity, or congruity of the ſpirit of blood with that 
of wine, and with ſome eſſential oils, I founded a way of taking off 
the offenſive ſmell of ſpirit of human blood; which is the only thing 
that is likely to keep the more delicate ſort of patients from em- 
ploy ing ſo uſeful a medicine: but till experience is duly conſulted, I 
ſhall retain a doubt, whether the way employed to je” nin our ſpirit 
of its ill ſcent, will not alſo deprive it of part of its efficacy. On the 
other fide, it's probable, that theſe aromatiz'd ſpirits may, by being 
impregnated with many of the finer parts of the oils, employ'd to 
corrett their odour, be likewiſe endowed with the virtues of thoſe 
oils, which are liquors that ſeem to couſiſt of the nobleſt parts of the 
vegetables that afford them. 

o aromatize ſpirit of human blood, we employed two different 
ways; firſt, we took a convenient quantity of well rectify'd ſpirit of 
blood, and having put it into a glaſs-egg, we added to it as much, 
or half as much eſſential oil of aniſeeds, for inſtance, and having 
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Meprcine. ſhaken theſe liquors together, to mix them very well, we plac'd the 
LAYRY glals, in a fit poſture, in a furnace where it ſhould not have too great 


a heat; by which means the ſlight texture of the coagulum being diſ- 
ſolved, part of the oil appeared by it ſelf, floating at the top ot the 
ſpirit ; whence, being ſeparated, the remaining liquor was whitiſh and 
without any ill ſcent ; the ſmell predominant in it being that of the ani- 
ſeeds, of which it taſted ſtrongly; tho' the ſaline ſpirituous parts of 
the blood in this liquor retain'd a conſiderable degree of their brisk 
and piercing taſt. 

The other way we uſed to aromatize our ſpirit of blood, was, by 
employing a medium, to unite it with eſſential oils. For which pur- 
poſe, in a vinous ſpirit, ſo dephlegmed, that in a filver ſpoon it would 
totally burn away, we diſſolved, by ſhaking, a convenient proportion of 

an eſſential oil; and to this ſolution added a convenient quantity of 
our rectified ſpirit of blood; and having, by ſhaking, mixed them as 
well as we could, we ſuffered the expected coagulum to reſt for ſome 
time; aſter which it appeared, that ſome of the oil was revived, and 
ſwam in drops diſtinct from the other liquor, which conſiſted of a 
mixture of the two ſpirits, impregnated with the particles of the oil 
they had intercepted and detained. This liquor abounded with little 
concretions, made by the coagulation of the ſanguineous and vinous ſpirit. 
And theſe, with a very gentle heat, ſublimed in the form of a vola- 
tile ſalt, to the upper part of the glaſs; which ſalt ſeemed to have 
a leſs penetrating odour, than the meer volatile ſalt of human blood; 
but had quite loſt its ill ſmell, as had, alſo, the remaining liquor; 
both being moderately imba with that of the oil. 
I thought it worth trying, whether there was any affinity between 
our ſpirit and the highly rectiſied oil of petroleum; and having ſha- 
ken together a convenient quantity of each, in a new vial, they pre- 
ſently turn'd into a white mixture. And tho”, after it had, for many 
hours, been left to ſettle, the greater part of the oil ſwam above the 
ſpirit; yet there appeared, betwixt the two liquors, a large quantity 
of a whitiſh matter, which ſeem'd to be produced by the precipita- 
tion or union of many particles of the ſpirit and oil, more diſpoſed 
than the reſt to combine with one another. | 


The relatims Tig known that the contact of the air has a manifeſt operation 


between ſpirit 


of human blood upon extravaſated blood, by changing its colour from black to a florid 


and 57. 


red, in that ſurface which is expoſed to it. We thinly ſpread, upon 
a piece of white paper, ſome ſmall filings of copper, and wetted them 
vell, without covering them quite over, with a few drops of good 
pirit of blood; by which means, being very much expoſed to the free 
air, the action of the liquor was ſo much promoted, that within a mi- 
wte or two it did, even in the cold, begin to acquire a bluiſh colour; 
ind ſooner than one would have expected, that colour was fo height- 
ed as to become blue. But when I put another parcel of the ſame 
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filings into a vial, and covered them with ſpirit of blood, and then Mxbicix. 
ſtopt the vial, to keep it from the external air, the liquor would not,, 


in ſome hours, acquire ſo deep a colour. 
Having, in a clear cylindrical vial, about an inch in diameter, put 


more filings of copper than were requiſite to cover the bottom, we 
poured upon them ſo much ſpirit of human blood, as ſery'd to 
iwim a finger's breadth above them. This liquor, becauſe of the 
quantity of air, contain'd in the vial, did, within few hours, acquire 
a rich blue colour, which, after a day or two, began to grow more 
faint, and continued to do ſo gradually till it almoſt vaniſhed ; yet the 
liquor was not altogether limpid, or colourleſs, as I have often had 
it with ſpirit of urine, or of ſal-armoniac; which remains of bluiſh- 
neſs I attribute to the _ quantity of air, included in the vial, with 
ſo ſmall a quantity of liquor. And tho' I thought it poſſible, that 
length of time might deſtroy theſe remains of bluiſhneſs alſo, yet, 
without r for that, I unſtopt the vial, and perceived, in about 
two minutes, the ſurface of the liquor, where it was touch'd by the 
freſh air, became blue; and perhaps in leſs than a quarter of an hour, 
the whole body of the liquor had attained a deeper colour than that 
of the sky; which colour, the vial being ſeaſonable and carefully ſtopt, 
began in two or three days to grow paler again. 
nto a ſlender cylindrical vial we put filings of copper, more than. 
enough to cover the bottom, and then pouring on ſome ſpirit of hw- 
man blood, till it reach'd about an inch above the filings, we ſtopt 
the glaſs cloſe ; and, as we expected, the menſtruum diſſolved ſome of 
the metal, and acquired upon it a deep blue colour, which, by keep- 
ing the veſſel in a quiet place, for ſome days, by degrees diſappeared, 
and left the liquor like water. And then the glaſs being unſtopt, there 
appeared a fine blue ſurface between the confines of the air and the liquor, 
in a minute or lefs; and this ſine colour, — ſelf downwards, 
was, in no long time, diffuſed through the whole body of the liquor; 
and that ſo plentifully, as to render it almoſt opake. But tho” I kept 
the glaſs, for many days after, well ſtopt, yet the colour did not dif 
appear, as was expected, but continued very intenſe. 
And having poured ſome of our ſpirit upon well powdered Lap. A. 
menus, the liquor did, even in the cold, and in no long time, acquire- 
a deep and lovely blue, almoſt like the ſolution of filings of crude 


copper, made with the ſame menſtruum. 
alto made the like experiments ſucceed, with other ſpirits abound- 


ing in volatile ſalts; and, indeed, I found, by a careful tryal, that 
by means of a volatile ſpirit, made without any ſubſtance afforded 
from the body of man, I could, with filings of copper, make an experi- 
ment very like the preceeding; tho' in this the repeated contact of 
the air produc'd in the liquor not a blue, but a green colour. 

Spirit of vinegar being put upon the florid ſuperficies of a parcel of 
human blood, very quickly deprived it of its freſh ſcarlet colour; 
nd made it of a dark or dirty one. The 
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The juice of a lemmon ſqueezed upon the florid ſurface of blood, 


VI. preſently impair'd the colour; but did not appear to alter it any thing 


The hoſtility 
of this ſpirit 
with acids, in. 
the form of li- 

ors and 

ume. 


near ſo much as the ſpirit of vinegar. 
Juice of oranges chang'd the colour of the florid ſurface of blood, 


leſs than juice of lemmons. 


The black or lower part of a portion of human blood, being turn'd 
uppermoſt, and thereby expoſed to the air, within three quarters of 
an hour, acquired by the contact of it, a pleaſant and florid colour. 

But if upon the black ſurface of the blood ſome good urinous ſpi- 
rit were dropt, an alteration would immediately be made; and a plea- 
ſant red colour preſently appear on the ſurface of the blood. 
Fixt alkalies, or lixiviate ſalts, reſolv'd per deliquum, likewiſe al- 
ter d the black ſuperficies of the blood to a red colour; but not ſo 
florid or pleaſant as that produc'd by the urinous ſpirit. The freſh 
juice of the leaves of ſcurvy-graſs being drop'd upon the black ſuper- 
ficies of a lump of human blood, ſeem'd preſently to make ſome change 
in the colour of it, which we judged to be ſomewhat reddiſh, incli- 
nable to florid. + | ey | 

Having, in an unſtopt glaſs, put ſome ſpirit of human blood into a 
receiver, placed upon our pneumatic engine, and withdrawn the in- 
cumbent air by pumping; the ſpirit of blood ſeem'd to afford leſs and 
fewer aerial bubbles, than ſuch a quantity of common water it ſelf 
would, probably, have done. 181 

Having unexpectedly found a vial, that was written upon above 
twelve years before, and inſcribed ſpirit of human blood, it appear'd 
to have been very looſely ſtopt; yet not ſo, as to give cauſe to think 
the liquor was much waſted. But it had acquired a deep colour, al- 
moſt like that of red wine, and was ſo diſpirited and ſtrengthleſs, 
that it appeared to be very little other than nauſeous 1 Hence 
we may gueſs, how little a portion of the noble and genuine ſpirit, 
or ſalt, may ſuffice to make a liquor paſs for ſpirit of human blood. 

That there is in the ſpirit of human blood ſuch a thing as a chy- 
mift, or a vulgar philoſopher, would call hoſtility, or an antipathy to 
acids, has been plainly intimated already. I now add, that our ſpirit 
exerciles this hoſtility againſt more than one ſort of acid ſpirits ; tho” 
perhaps they differ widely from one another; as ſpirit of ſalt, ſpirit 
of nitre, ſpirit and oil of vitriol, Aqua fortis, Aqua regia, &c. and even 
againſt natural acids too; as I found by the conflict it would make 
with freſh juice of lemmons, which it would put into a confuſed agi- 
tation, accompany'd with bubbles. And this was yet the more evi- 
dent, when I employed the volatile ſalt of blood; that is, the ſpirit in 
a dry form: for having ſqueez'd'upon' a parcel of this, ſome juice of 


lemmors, there was preſently excited a great commotion, accompa- 


ny'd not only with froth but noiſe. Nay, further, this hoſtility ex- 
tends even to the inviſible effluvia of liquors, as appears by putting 
any ſtrong acid ſpirit, as of ſalt, or of nitre, &c. into nn 

| 8 vial, 
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vial, and ſome well dephlegmed ſpirit of blood into another; for Mbicixg. 
when I purpoſely inclined theſe glaſſes ſo towards each other, that. 


their lips almoſt touched, and their reſpective liquors were ready to 
run out; tho? neither of the liquors did at all emit viſible fumes, whilſt 
they were kept aſunder, with their glaſſes unſtopp'd; yet now the 
fumes, meeting in the air, would make little coalitions, viſible in the 

form of aſcending ſmoke : and this production of ſmoke would long. 
continue, if the vials were ſtill held near together. 

We took ſome pure volatile ſalt of human blood, and having juſt. 
ſatiated it with ſpirit of nitre, we ſlowly evaporated the ſuperfluous- 
moiſture, that the acid and urinous ſalts might be united into a dry 
concretion; from which my deſign was to ſeparate them again; the 
ſalt of blood in its priſtine form, and the ſpirit of nitre in the form 
of ſalt-petre. To effect this, we put the compound ſalt into a ſmall: 
bolt-head, with a long ſlender neck; and then added to it a convenient 
quantity of ſalt of tartar, and as much diſtilled water, as ſufficed to 
make the mixture ſomewhat liquid; to promote the action of the 
contrary ſalts upon one another. By theſe mutual actions we ſup- 
—4 that the ſaline ſpirits of nitre, being more agreeable to the 

xed ſalt than to the volatile, would forſake the ſalt of blood, and 
ſuffer it to ſublime; and, accordingly, having kept the glaſs, wherein 
the mixture was made, for a competent time in a- convenient heat, a 
args proportion of fine volatile ſalt aſcended in a dry form into the 
nec 0 


Having put to ſome of the ſpirit of human blood, a ſmall quantity 
of exceeding ftrong ſpirit of nitre, there was, upon the conflict of the 
two liquors, excited ſo great a quantity of thick white fumes, that I. 
eould not but wonder at it; having never ſeen any thing of that kind 
comparable to it... And theſe fumes — long in the cavity of 
the glaſs, whereof, perhaps, a tenth part was full of liquor, did, many - 
of them, tho the veſſel were wide-mouthed, fall back and run down 
the ſides of the glaſs into the ſtagnant mixture, as if they had com- 

'd ftreams of a milky liquor. And when, at length, after theſe - 
Fonts had diſappeared, we dropt in a little more of the ſame ſmoak- 
ing ſpirit of nitre, the like ſtrange. plenty of white exhalations pre- 
ſently enſued, and continued to circulate for a great while in the open 
glaſs; the mixture in the mean time appearing reddiſh,. Being ſettled, 
and ſeeming to have been ſo diſcoloured by a fattiſh ſubſtance, we 
put to it à little rain, or diſtiſ'd water; and having by filtration 
ſeparated it from the feces, and ſlowly+ evaporated the liquor thus 
clarified, the ſaline parts ſhot into cryſtals much of the ſhape, and 
croſſing one another after the manner of Hiriæ of ſalt-petre; but their 
colour, after a while, appeared yellow, as if ſome oily-ſubſtance were 

mixed with them. 
And tho? on ſeveral occaſions, the fpiritof blood appeared vily, yet: 
Force had ſome diftil'd from another parcet of blood, — after 
„Deng: 
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Mebicixx. having been kept for a year, was limpid and colourleſs, like an ordi- 
3 nary vegetable ipirit. 

Some of the fore-mentioned cryſtals being put upon well kindled char- 
coals, preſently melted, and burnt away with a noiſe like that of ſalt- 
petre; but the flame ſeemed not quite ſo flatulent, and differed in colour 
being not at all blue, but very yellow. After the deflagration was quite 
over, I found an odd fixt ſubſtance left upon the coals; for it was not 
of a light colour, nor of an incoherent body like aſhes, but a little lump 
of a brittle, dirty-coloured matter, in which I could not perceive an 
alkalizate taſt, and, indeed, ſcarce any at all. And this ſubſtance being 
held in the flame, became red-hot, without appearing deſtroyed, no 
more than afterwards it did, by being long kept upon a glowing coal. 

_ Having, by degrees, mixed our ſpirit of blood, with as much good 
ſpirit of nitre as it wou'd manifeſtly work on, there were, with noiſe, 
produced numerous bubbles ; and being kept in a quiet place, till after 
the liquors had quite ceaſed to work on one another, it began to 
appear, that notwithſtanding all our care to free the ſpirit of blood 
from oil, ſomething oleaginous, that had been. concealed in it, was 
partly ſeparated by this operation; ſince not only a reddiſh colour was 
produced by it, but after a while the ſurface of the liquor was covered 
with a film; ſuch as I have often obſerved in faline liquors greatly 
impregnated with antimony, or other ſulphureous bodies. And this 
thin membrane had its ſuperficies ſo diſpos'd, that looking upon it 
with the eye placed conveniently, it appear'd adorn'd with vivid colours 
of the rain-bow; and in the ſame order they are ſeen in the clouds. 
The medicine! AS far as I have obſerved, we do not regularly meet with any acid 
wirtues ſpi- ſubſtance (unleſs we except the Succus pancreaticw) in a ſound human 
rit of human body; but the ſeveral parts of it, whether ſolid as bones, or liquid 
blood, wry as blood, afford in diſtillation plenty of liquor, impregnated with 
#6 427 ® yolatile ſalt; whence I am induced to think, that the ſpirit of human 
blood, wherein ſuch a ſalt abounds, and whereof it is the principal 
and predominant ingredient, may, probably, have notable operations 
upon the human body, and afford medicines of great efficacy in many 
diſeaſes. And tho' againſt moſt of theſe it is to be internally given, 
yet there are ſome in which it may be ſucceſsful, when but ex- 
ternally adminiſtred. For, fince well rectified ſpirit of human blood 
abounds with very ſubtile particles, which, in point of taſt, odour, dif- 
fuſiveneſs, and penetrancy, much reſemble thoſe of ſtrong ſpirits of 
urine, of hartſhorn, and of ſal-armoniac; we may, very probably, 
expett to find the ſame virtues in the ſpirit of blood, that experience 
has ſhewn belong to them. | | 

I have ſcarce ever ſeen any medicine operate ſo ſuddenly in hyfteric 
fits, as a well dephlegmed ſpirit of ſal-armoniac; (which is, in effect, 
chiefly a ſpirit of urine ; a liquor ſeparated from blood) and this by 
being barely applied to the noftrils. And even in agonizing perſons, 
where it could not recover them, it wou'd frequently, for the b ; 
: a ring 
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bring them out of their ſwoons, and make them know and under- Mebicixx. 
ſand the aſſiſtants, and, perhaps, ſpeak to them too; of which I L5VvRW 


could give inſtances. A patient of Dr, Wilis's, being in an apoplettic 
fit, was, by the Dr. at his going out of town, committed to the care 
of a very 1ngemous phyſician, who complain'd to me, that they could 
not hope for any ſucceſs of their remedies ; the being ſtupid, and having 
Jhut her mouth ſo cloſe, that they could not get any thing down; 
upon which 1 gave him a very ſubtile ſpirit, either of ſal-armoniac, 
or ſome other volatile and liquid alkali; by applying which to her 
noſe, the phyſician found he could preſently make her open her eyes, 
and, in part come to her ſelf; but then ſhe wou'd again, when the 
glaſs was removed, ſoon relapſe. But having by thoſe frequent 
viciflitudes, gained ſome time, and got a medicine for his purpoſe, he 
then held the glaſs to her noſe long together; by which means ſhe 
ſo recover d her ſenſes, that ſhe was prevail'd upon to take the medicine; 
and tho”, afterwards, upon removal of the vial, ſhe returned into x 
ſenſleſs ſtate, yet by the help of the urinous ſpirit, they kept her alive, 
till the medicine ſhe had taken began to act, and make a large evacua- 
tion; which rouzed her, and, by degrees, relieved her. But in ſuch 
difficult and deſperate caſes, I am not content that a vial, with a long 
neck, be held to the noſe, but ſometimes order, that little pellets Ke 
lint, or cotton, be dipt into the ſpirit, and thruſt up the noſtrils ; the 
ſame thing I would advile, if need ſhould require it, in the adminiſtra» 
tion of ſpirit of human blood. And as, for external uſes, I make a 

rticular preparation of ſpirit of ſal-armoniac, or of urine, that is 
more ſtrong and piercing than that prepared in the more ordinary 
way; ſo to improve our ſpirit of blood, we put to ſome dry'd vola- 
tile ſalt of human blood, as much ſpirit of nitre as wou'd juſt ſerve to 
ſatiate it; and then, by evaporation, obtained an anomalous kind of 
compound ſalt, which afterwards, becauſe we defired a medicine in a 
dry form, we ſublimed from an equal weight of ſalt of tartar; a body 
fit to retain not only the phlegmy parts, but the oleaginous too, 
that often lie conceal'd in volatile ſalts und liquors, wherein they 
do not at firſt appear, and to which the greateſt part of their fetid or 
offenſive ſmell, may, probably, be imputed : by this means we obtaired 
a dry white ſalt, of a very piercing ſcent. And to bring over the 
ſaline part of blood, in a liquid form, which, for the uſe of ſr-2lling, 
I commonly prefer to the dry; we mixed two parts of dry'd human 
blood, with three of lime, and then diſtill'd them with a ſtrong fire; 
whereby we obtained much ſpirit, unaccompanied with any volatile 
ſalt in a dry form; which ſpirit ſeem'd, even without rectification, to 
have a ſtronger ſmell, and a more fiery taſt, than other ſpirit of blood, 
after rectification. And if we had taken more, or ſtronger lime, 
we ſhould, probably, have had leſs oil, and a more piercing ſpirit ; 
ſince the lime wou'd, probably, have retained moſt of the oil, and, 
perhaps, all the ſuperfluous moiſture. 5 
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I have, likewiſe, often found, that flight head-aches have been 


cured in leſs than a quarter of an hour, by the bare ſmell of ſome 


of theſe well depurated volatile alkalies; and have been particularly 
relieved by that of human blood; very rarely, for theſe many 

ears, uſing any other medicine, to free my ſelf from pains of the 
v9 And even violent and durable pains of that part have been, if 
not quite removed, yet much leſſen d by the ſame remedy often re- 
peated which I have, likewiſe, obſerved to be uſually very effe&ual 
in faintings, eſpecially thoſe of hyſterical women, and hypochondriacal 
men: whence our ſpirit of human blood, which is a liquor that in 
many qualities manifeſtly reſembles other volatile alkalies, and which, 
when well freed from its oil, can ſcarce be diſtinguiſh'd from other 
urinous ſpirits, may, by its odour, be available in the like diſtempers. 
But for the more delicate patients, the offenſive odour of our ſpirit 
may be greatly leſſened by long digeſtions, or by repeated, or skilful 
reftifications, with the addition of. high rectified ſpirit of wine, or 
chymical oils. Thus, a very few drops of true oil of rhodium will, 
as I have tried, make an ounce of ſpirit of wine ſo fragrant, that this 
folution being ſhaken together with a convenient quantity of well 
rectiſied fpirit of human blood, there will a mixture be made, that I 
Wund to. have a brisk ſcent 5 and yet to be finely imbued with the 
odoriferous particles of the rhodium. | 

Thus, alſo, the high tincture of amber, taken with ſpirit of wine, 
may be employed to correct the odour, and increaſe the virtues of 
ſpirit of human blood. But becauſe it requires ſome skill, and much 
time, to draw this tinfture from crude amber, tho* finely powder'd ; 
T uſed the following quick and eaſy way, to draw a ftrong. t incture 
from the oil it ſelf: for tho this oil will not, even by long ſhaking, 
throughly diſſolve in ſpirit of wine, yet I found, that by well ſhakin 
thoſe two liquors together, and leaving them to ſettle at leiſure, tho 
they would ſeparate into diſtinct maſſes, yet the ſpirit of wine, even 
in the cold, extracted from the oil a fine tincture, of a high yellow 
colour, little different from that of the oil it ſelf. Of this tincture 
I afterwards mixed as much with ſpirit of blood, as ſufficed to obſcure 
the urinous ſmell, and make that of the oil of amber ſomewhat pre- 
8 and, as we judged, more ſubtile and brisk than it was 

efore, 

But, beſides theſe medicinal- uſes, that may be made of the odours. 
of ſpirit of blood, ſimple or compounded, it may have couſiderable 
virtues, apply'd in ſubſtance as a liquor, by way of fomentation, 
or otherwiſe. Thus the ſpirit of ſal-armoniac has been much com- 
mended, for mitigating the ſharp pains of the gout ; and is ſaid to have 
been ſucceſsfully us'd in the eryſipelas. And as our liquor is very ſpi- 
rituous and penetrating, and therefore proper to ſtrengthen and reſolve, 
and alſo of an alkalizate nature, which fits it to mortifie acidities; 
it ſeems very probable, that by virtue of thele, and other benign qua- 

| lities, 
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lities, it may, by being apply'd in its liquid form, prove ſerviceable MzpiciNne.. 
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iu many caſes, where the chirurgeon's, or phyſician's help is required. 

As one kind of morbitic matter may produce various diſtempers, ſo 
a ſingle remedy, by being able to oppoſe one or two of the princip 
ſpecies of morbific matter, may cure different diſeaſes; eſpecially if 
it be endowed with any variety of active virtues. And, upon this 
ground, I am apt to think, that the ſpirit of human blood, skilfully 
prepared and adminiſtred, may be a good remedy in many internal 
diſorders of the human body. And, indeed, volatile alkalies, in gene- 
ral, have been in England ſo ſucceſsfully uſed in phyſic, of late, that L 
ſee ſmall cauſe to doubt, that they will hereafter be more univerſally 


_ eſteemed and employed; and gradually invite phyſicians to prefer 


them to many vulgar remedies, that, for want of better, are yet in 
common uſe; tho' they clog or weaken the patient, and want many 
advantagious qualities that may be found in volatile alkalies. The 
ſpirit of human blood, in particular, is endowed with various qualities, 
that are both active and medicinal ; it mortifies acid ſalts, which are 
the cauſes of ſeveral diſeaſes, and, if I miſtake not, of ſome that are 
not uſually imputed to them. It is a great reſolver, and, therefore, 
fit to open obſtruftions, that produce many diſeaſes; it is diapho- 
retic diuretic, and on both theſe accounts aſſiſts nature to diſcharge 
ſeveral noxious ſalts, and expel many contagious, or malignant cor- 
uſcles, that offend her. It reſiſts putrefaction, and coagulation of the 
lood, gives it a briskneſs and ſpirituoſity, that promotes a free cir» 
culation; by which means it becomes a good cordial, and, probably, 
an antidote againſt ſome poiſons. It is, alſo, very friendly to the Genus 
nervoſum; and upon that account is likely to be very proper in hyſteric 
caſes, convulſions, ſome ſort of head-aches, palſies, flight apoplexies, 
ſome kinds of aſthma's, &«c. It is alſo balſamic, in ſome circumſtances, 
and may have many other virtues hitherto unobſerved : for a medicine 
that does not weaken, nor caule great evacuations, nor clog the ſtomach, 
nor is blemiſhed with the exceſs of any maniteſt quality ; but has in 
it felf a complex of ſo many uſeful powers, may reaſonably be ſup- 
pos'd available in abundance of diſeaſes ; ſo that a large part of thoſe 
whereto human bodies are liable, may be powerfully oppoſed by ſome 

of thoſe excellent qualities, which meet in the ſpirit of human blood. 
A young lady, in whoſe family the conſumption was an hereditary 
diſeaſe, was moleſted with a violent and ſtubborn cough, that was 
judged conſumptive, and look'd upon by her phyſicians as incurable, 
without a ſeaſonable remove from London into the French air; but ſhe 
was already ſo far weakned, and there remained ſo much of the 
winter, that it was thought ſhe would die before the proper ſeaſon 
came for her to undertake ſo long a journey. On this occaſion, being 
ſolicited by ſome friends of hers, to try what I could do to preſerve 
her ; I ſent her ſome ſpirit of human blood, very carefully prepared 
aud rectified; upon the uſe of which ſhe manifeſtly mended, notwith- 
Rrr 2 ſtanding 
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Mapicixg. ſtanding the unfriendlineſs of the ſeaſon; ſo that about the end of 
FH the grew able to venture for Montpellier; from whence, in au- 


human blood, as *tis pure and ſimple : but 


tumn, ſhe return'd recover'd. The ſame ſpirit ot blood, made very 
Pure and. fubtile, by the help of a lamp-furnace, was the medicine [ 
put into the hands of an ingenious and ſucceſsfut phyſician, who com- 
Plaine to me, that a patient had quite puzzled him, and baffled the 
endeayours of other eminent men. This patient was frequently ob- 
noxious to ſuch violent and tormenting firs of the head-ach, that he 
eould not. endure the light; and was offended with almoſt every noiſe 
or motion that reach'd his ears; whence he was forc'd to give over his 
xrofeſſion ; but upon the conſtant uſe of the human ſpirit of human 
blood, he received ſuch relief as made him, with great joy, return to 
the exerciſe of his trade. And the phyſician, to whom 1 gave the re- 
medy for him, told me, that the patient having, by our famous Har- 
vey's advice, been uſed to bleed once in two or three months, the phy- 
ſician counſelled him, tho' recovered, not abruptly to break off his an- 
cient cuſtom; and the patient thereupon ſent for the fame chirurgeon 
who. had formerly. let him blood; but when this chirurgeon, who 
knew: not what had been done to the 79 — came to open a vein a- 
gain, and perceived what kind of blood it afforded, he was ſo ſurpri- 
zed, that he ſtopt the operation, and ask'd the man, with wonder, 
how he came by ſuch florid blood, who uſed to have it ſo bad; add- 
ing, that *twas pity to deprive him of ſo well condition'd a fluid. 
- The medicinal virtues hitherto mentioned, belong to the ſpirit of 
tis not improbable, that 
it may acquire other, and perhaps nobler faculties, if it be dexterouſl 
corrected, diverfified, or united with fit ingredients; that is, in a word, 
skilfully altered or compounded. Theſe things may be performed ſe- 
veral ways: as, 1. By uniting, by! leng digeftion, or frequent cohoba- 
tions, the ſpirit of human blood; with the oils; falt, and phlegm: 
of the ſame concrete, into a particular kind of mixture called Clyſzs. 2. 
By uniting the ſpirit of blood with acids, as with ſpirit of nitre, ſpi- 
rit of vinegar, &c. and employing theſe: mixtures, either in their li- 
quid form, or-reduc'd, by evaporation, into cryſtals or other ſalts; and 
making uſe of theſe, either as they are, or after a kind of analyſis 
of them. 3. By uniting: our ſpirit with metalline ſolutions, as of gold, 
filver, mercury; and with a ſolution of minium, made with ſpirit of vi- 
negar, by the mixture of which liquor with ſpirit of blood, and a flow. 
evaporation, I have had many finely figured cryſtals. 4. By diſſolving in 
ſpirit of blood, carefully dephlegmed, ſulphur open'd with ſalt of tartar : 
or by diffolving in it ſome metalline bodies, as copper, zink, and 


iron; the latter whereof will afford a liquor, very different from other 


preparations of ſteel ufually made with acids; and may, probably, have 
_ virtues: diſtin from thoſe of the kuown remedies made of that. 
meta | 


But, 
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But, at once to correct, diverſify, and compound our ſpirit, we may Mzpicixe.. | 
add to it, when we well re&ified, an equal or double weight of recti- Q 


fied ſpirit of wine. For thele liquors, being well ſhaken together, will, 
in great part, coagulate into ſalt, which, with a very gentle heat, 
wall ſublime in a dry form, wherein I found it to have loſt almoſt all 
its offenſive ſmell. And tho”, againſt this way of proceeding it may 
be objected, that the efficacy of the medicine is, as well as the uti- 
nous ſmell, much weakened ; yet J found this ſalt to retain a conſi- 
derable degree of quickneſs and. penetrancy. And that which our 


compounded ſalt leaves behind, it it be dephlegmed, may afford no 


deſpicable liquor, both for medical and mechanical uſes. 
And if the more ſimple way of altering the ſpirit of human blood 
be carried on a little further, by diſſolving in the ſpirit of wine, be- 


fore the conjunction of the two ſpirits be made, a convenient pro- 


portion, as perhaps a twenty- fourth part of an eſſential chy mical 
oil; the volatile ſalt ſublimed from this mixture, will not only be 
deprived of its ill ſmell, but endow'd with the ſcent and reliſh 
of the oil; which, by being thus united with a ſalt, very ſubtile and 
friendly to nature, will leſs over-power and offend the brain and ſto- 


mach, than meer chymical oils ; and being aſſociated with ſuch agile 
and penetrating corpuſtles, may, with them, gam aumiſſion into the 


more inward receſſes .of the body, and there exerciſe the virtues be- 
longing to the vegetables that afforded the oils, or at leaſt to the oiſs 


themſelves. In this odoriferous aromatic mixture, the oleagmous par- 
ticles are, by the intervention of the ſaline ones, brought to unite rea- 


dily with other liquors, and even with aqueous vehicles, and to con- 


tinue long enough mixed for the patient to take them commadiouſlly. - 


And thus there may be a multitude of Salia volatilia oleoſa, that is, 
of pleaſing, ſubtile, and efficacious remedies for inward uſes, prepared; 


even as many as the phyſician, or chymiſt, ſhall make eſſential oils. 
And if theſe be drawn from cephalic plants, as-marjoram, roſemary, 
&c. or from cephalic ſpices, as nutmegs, cinnamon, Cc. they. will, 


probably, afford very brisk and grateful medicines, to relieve and com- 


fort the brain and ſpirits, &c. 


I recommend it to phyſicians to begin the natural hiſtories of the 


other animal fluids, as the ſaliva, lympha, pancreatic juice, &c. Only 
having beſtowed much pains upon urine; and thinking it a moſt * 


noble ſubje& to work upon; I ſhall here ſubjoin a. ſet of titles, which 


I once drew up for the natural hiſtory of it. 


1. The colours of human urine.” 

2. Its taſt. 

3. Its ſcent, freſi and putrified. 

4. The heat and cold of human urine. 

5. The ſpecific gravity of human urine. | 
6. The conſiſtence of it, as to. denſity, viſcoſity, Es 
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Mrbicixg. 7. The aerial particles contained in it. 
A WLS8. Whether human urine is a fit liquor for fermentation, properly ſo call d. 
9. The difference between freſh and ſtale human urine. : 

10. The fermentation, or putrefaction, of human urine, and the time it requires. 

11. The ſpontaneous ſeparation of parts in human urine. 

12. Its vulgar analyſis, by diſtillation. 

13. Some other ways of diſtilling human urine. 

14. The proportion of the ingredients of human urine 

15. The ſpirits of human urine. 

15. The phlegm. 

17. The volatile ſalt. 

18. The fixt ſalt. 

19. The compound ſalt. 

20. The ſhining ſubſtances obtainable from human urine. 

21. The ſalt predominant in human urine. 

22. The „ #129 amr oil, or oils of urine. 

23. The mellago or rob of human urine, and its uſes. 

24. The terra damnata of human urine. 

25. Some accidental differences of human urine, as tis emitted in the morning, 
at certain diſtances from meals, or after the uſe of certain aliments, 
or medicines, as ſparagus, turpentine, &c. or at differing ſeaſons of the 


year. 

26. The affinity of human urine with other bodies, eſpecially the vegetable and 
mineral. 

27. The hoſtility of human urine with acids, &c. 

28+ The affinity and difference between urine, blood, gall, milk, &c. and other 


liquors, or animal juices, particularly the compariſon between human 
urine and that of brutes. . 


29 · The mechanical uſes of human urine. 

30 · The chymical uſes of human urine, and its parts, eſpecially as menſtruums. 
31 · The medicinal uſes of human urine, external and internal. 

32+ Particulars omitted, relating to the hiſtory of human urine. 

33+ Promiſcuous obſervations, experiments and inquiries about human urine, 
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Mineral Waters. 


SE C. T. . 


NH E ſearch into the nature of mineral waters, being uſually The diffrulry - 
confined to very narrow limits; my preſent deſign 1s, to en- of — 
large the knowledge of the ſubject, by propoſing ſome com- e nature of 
prehenſive heads of enquiry about it. mineral. was: 
But I muſt own, that notwithſtanding the ſeveral means I propoſe, © 
of diſcovering the natures, or qualities, of ſuch waters, the ſureſt. 
way of knowing them is, from a long experience of their good and 
bad effects; for, I queſtion not, that there lie beneath the ſurface of 
the earth many mineral ſubſtances, ſome fixed, others volatile, ſome- 
hard, ſome ſoft, ſome in the form of liquors, and others in that of fumes, 
to which the generality of learned men are wholly ſtrangers ; and. 
the natures of ſuch as have been rarely ſeen, are ſo little knowa, that 
no names are affign'd them: whence, of the ingredients we are un- 
acquainted with, the proportions wherein they are mixed may be ſo 
numerous, and the qualities reſulting therefrom ſo very different from 
thoſe of the ſeparate ingredients, that the difficulty of expreſly deter- 
mining the effects of mineral waters, à priori, ſeems almoſt inſuperable to 
human underſtanding. 
But this difficulty ought not to make us think, a project for the 
natural hiſtory. of a: mineral water. uſeleſs, . Tis no. {mall advantage, 
00 
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to know what particulars are fit for our enquiry ; to be furniſhed with 
a ſet of heads, under which particular experiments and obſervations 
may be ranged; and laſtly, to be furniſhed with variety of methods 
to make the proper trials for inveſtigating the nature, or examuung the. 
qualities of a water propoſed: ſince the ſubject may hence be viewed 
on all its ſides; and a conjetture be made, as to what ſaline, or other 
known minerals, and what quantities of them, impregnate the water ; 
and, conſequently, what effects 'tis likely to produce in human bodies. 
As to diſcover the nature of mineral waters, is a far more difficult 
task than thoſe who have not tried wou'd imagine; we ought to view 
the ſubje& in as many different lights as we can expoſe it to; and take 
in all the helps to the diſcovery we can; ſince a great many particulars 


_ that ſingly, or at the firſt view, ſeem not very pertinent, yet if ſuryey'd 


in conjunction, and skilfully applied, may greatly conduce to the 
defired end. And I have here been the larger in my enquiries, becauſe 
many obſervations have perſuaded me, that phy ſicians ought to conſi- 
der very well the nature of the waters they preſcribe; to what _ 
for what diſeaſes; and in what manner they employ them. For tho 
many look upon theſe waters as ſuch innocent medicines, that if they 
do no good, they can do no harm; yet the effects which have too often 
enſued upon the unskilful uſe of them, eſpecially when long continued, 
ſnew the drinking of them to be no ſlight thing, that may ſafely be 
played with: for 5 have ſeen very great ſervice, and very great miſ- 
chief done thereby; and the latter, in particular, ſome time after 
their operation is thought to beover, and perhaps forgotteu. 
And I look upon the examination of the properties and qualities 
of mineral waters, as a thing of the greater importance, becauſe J 


lIuſpect, upon probable grounds, that by a diligent ſearch there may 


be diſcovered, both in England and other countries, a far greater num- 
ber of them than is yet imagined, eſpecially ferruginous ones; for by 


.» ſome uncommon trials, | have found, that ſeveral minerals, which men 


either knew not, what to make of, or by reaſon of their Ler- under 
other names, did not ſuſpect to be chalybeate, abounded in parts of 
that nature. And as our globe is providentially furniſned with a far 
greater plenty and variety of iron-ores and minerals, partaking of that 
metal, which is the moſt uſeful by far to mankind; ſo they are more 


dſſpos'd, than one wou'd expect from ſuch hard bodies, to impregnate 


Tiquors, not manifeſtly acid, and that ſeem unlikely to work upon mine- 
rals much ſofter than they. To make this probable ; upon the minute 
filings of pure ſteel, we put ſome tincture of galls made with common 
water, that had been filtred thro* cap-paper; and found, that in leſs 


than an hour, the tranſparent infuſion of galls was alter'd to a dark, and 


almoſt inky colour, which it retained even after filtration; and this, 
thoꝰ the vial that contained it was very ſlender. A like effect was pro- 
duced by {mall filings of ſteel, but ſomewhat more flowly, in the red 
tincture of brazil, and alſo in that of log-wood made with common water. 

In 
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In countries manifeſtly abounding with metalline and other minerals, 
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it may, perhaps, be worth while to deſcend much lower than the 


ſuperficies of the ground, to make ſearch after ſubterraneal ſprings and 
wells, and their operations upon human bodies. For I have been aſſured 
by thoſe who had viſited mines, that ſometimes, at very great depths 
therein, they have found running, as well as ſtagnant water, of diffe- 
rent taſts and qualities; and that the diggers, venturing to make ule of 


them, diſcover'd ſome to be miſchievous, and others innocent and- 


medicinal. Of both theſe ſorts we have inſtances in our tin-mines of 
Cornwal;, and as to the latter, an ingenious gentleman, who has the 
over-ſight of ſome Corniſh water-works, tells me, that, in the bottom of 
a tin-work, called Xarnkey, wrought above ſixty fathoms deep, the 


mineral was a mixture of tin and iron, and the water red and thick, 


et drank cool and pleaſant, aud paſs'd by urine near as red as it was 
drank ; © as I have been informed,” ſays he,“ by thoſe who uſed it whilſt 
the mine was working; but the vein of ore is now degenerated or loſt.” 


. — 
— A * — 


SECT. HI. 


E who wou'd draw up the hiſtory of a mineral water, to have Heads for the 


its qualities examined or diſcove 


r'd, ſhou'd, in my opinion, make rural hiftory 


three ſorts of obſervations about it. And firſt, upon thoſe particulars T minerat 
that relate to it, whilſt yet under ground, or 1n its native receptacle; * 1 
next upon its properties, and qualities, when drawn up at the ſpring- channel or re- 
head; or other receptacle; and laſtly, upon the operations and effects cepracle. 


of it in the human body, both diſtemper'd and in health, according 
to the ſeveral methods and circumſtances of its adminiſtration. To the 
firſt of theſe obſervations, the following heads are referable. 

I. In what climate and parallel, or in what degree of latitude, the mineral 
water ſprings up, or ſtagnates. | 

2. Whether the ſpring-head, or other receptacle, chiefly regards the eaſt, the 
weſt, the north, or the ſouth. MAD 

3. Whether the water be found in a plain, or avalley; and if not, whether 
it riſes in a hillock, a hill, or a mountain. 

4. Whether it be found at the top, the middle, or the bottom of the riſmnp 

ound. 
* 5. Whether the water leaves any recrement, or unuſual ſubſtance, upon the 
ſtones, or other bodies, that lie in the channels it paſſes through, or in the recep» 


tacles that contain it. A 
6. Whether there lie beneath, or near the medicinal water, any ſubterraneal 


fire, that bath manifeſt chimneys, or vents, and viſibly by night only, or by day, 
burns, or ſmoaks, either conſtantly, or at certain periods. 15 
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7. Whether at, or near the mouth of theſe vents, there be found either flowers 


ef brimſtone, a ſalt like ſal- armoniac, or other mineral exhalations, in a dry 


orm. | 
8. Whether there be under, or near the courſe, or channel of the water, any 


ſubterraneal eſtuary, or latent maſs of hot, or viſibly burning materials: and 
whether ſuch eſtuary afford an uniform heat, as to ſenſe ;, or have hot fits, as it 
were periodically ; and if ſo, whether theſe come at certain and ſtated times, or 
arregularly. _ 

g. Whether over the eſtuary, or in ſome other part, near which the mineral 
water ſprings, there ariſe any viſible mineral fumes, or ſmoke, early in the morn- 


ing, or late in the evening; and if ſuch fumes aſcend, in what plenty, of what 


colour and ſcent. p 

10. What is the more obvious nature of that part of the ſoil, which appears 
wot manifeſtly metalline, or marcaſitical, and which the medicinal water paſſes 
#brough, or touches upon: and what are the qualities of the neighbouring ſoil, and 
the adjacent country; as whether it be rocky, ſtony, clayiſh, ſandy, chalky, &c. 

11. Whether there be any ores, marcaſites, or earths, eſpecially high-coloured 
ones, "impregnated with mineral juices, to be met with in the conrſe- of the medi- 
cinal ſpring, or in the receptacle of the ſame water: and what theſe minerals are, 
whether copperiſh, ferruginous, marcaſitical, &c. and whether the ores do, or do not 
abound in the metalline portion; as, alſo, with what other ingredient,” as ſpar, 
eauke, ſulphur, orpiment, arſenic, &c. they are mix'd or incorporated with. 

12. Whether the ſpring of the medicinal water, was common water, before it 


| Came to any particular part of the ſoil it runs through, and there begins to be 


manifeſtly impregnated with mineral bodies. 

13. Ard whether, in this caſe, it makes any efferveſcence, or other conflict, 
with the mineral it imbibes, or with any other 'water, or liquor, that it meets 
with in its may; and whether the conflict produce any heat or no. 

14. Whether, if the mineral water be manifeſtly hot, or extraordinarily cold, 


the ſpring it flows out at, or the receptacle it ſtagnates in, have near it a well of 


water, of a contrary quality; as is obſerved in a few places of France, and 
elſewhere. 


the top, lie at the bottom, or ſmim between both, any drops, or conſiderable 
quantity of oil, like Naphta, or other bituminous, and inflammable ſubſtance. 
16. Whether the water be conſiderably alter d, in quantity or quality,” by the 


different ſeaſons of the year; by the varying temperatures of the air, as to heat, 


15. Whether, when the water appears in the Fach. or receptacle, there float at 
15 


Ls 


coldneſs, drought, &c. by the plenty or feucity, frequency or unfrequency 7 2 
e 


falling rains, or ſnows , and what may 
alterations in the water. 


the bounds, or meaſures of the 


e d of Tis known, that the drinking of ferruginous waters, ſuch as the 


rain upon 4 


German-Saw, and of Tunbridge, is uſually preſcribed for many weeks; 


piners/ſpring- during which time it often happens, that the fall of rains occaſions a 


doubt, whether they be not ſo much diluted thereby, as to be ſpoil'd 
in their medicinal capacity : and, indeed, 1 more tha G 
= i + : . " 


n once obſerved, 
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that ſome ſuch waters, after conſiderable rains, have loſt their power Mepicixa. 
of producing the uſual colour with galls; and, therefore, it may, ing 


ſome caſes, prove very ſerviceable, to be able to conjecture, whether 
or no the rain has made the mineral water unfit for drinking. Now, 
a ſmall rain does little or no harm to the medicinal ſpring ; and ſome- 
times, a moderate one, eſpecially after a long drought, may, inſtead 
of weakning, increaſe its virtue, by waſhing down into its channel ſome 
falts, that, during the dry weather, were concreted in the pores of the 
round ; and, perhaps, alſo, by raifing the water in the channel, 
o as to diſſolve ſome ſalts concreted there, which it cou'd not reach 
before. But if the rain has long continued, the eſtimate may beſt 
be made, partly by the greater or leſſer depth of the ſpring, below 
the ſurface of the ground; but chiefly by the peculiar nature, or 
ſtrength, of the mineral water. For, ſome ſprings are much more 
copiouſly impregnated than others; and therefore will bear a greater 
dilution by rain water. Thus, tho' I have found more than one of our 
liſh ferruginous ſprings, eſpecially thoſe near London, too much weak- 
ned by the water that rain'd into them; yet upon carefully trying, 
how much of that fluid ſome German -Saw water, which came ve 
well conditioned to London, wou'd bear, it appeared, that when this 
was diluted with no leſs than thrice its weight of rain-water, it ftill 
retained ftrength enough to produce a purpliſh colour, with freſh 
powder of galls. 

17. Mhet her any thing, conſiderable, can be certainly diſcovered, or any very 
probable conjecture made, of the nature and qualities of the ſubſtances that im- 
pregnate the water, by a chymical and mechanical examination of the mineral 
earths, through which it flows, or in which it ſtagnates; and, particularly, from 
obſerving their colour, whether native, or 4 by being kept in the fire; their 
ſpecific gravity z their affording, or not affording any ſalt, or other ſoluble ſub- 
ſtance, by decoction; their being ſoluble, or 154 labile, in particular chymical 


. menſtrua of ſeveral ſorts, as Aqua fortis, ſpirit of ſalt, &c. and their being 


committed to diſtillation, in veſſels of different ſorts, and various degrees of 
fire, with care to receive, ſeparately, the different ſubſcances they afford, whether 
in the form of liquors, or of flowers ; and by examining theſe ſubſtances in 
proper methods, as alſo their Caput mortuum, by calcination, lixiviation, and, 
if it will bear ſuch a degree of fire, vitrification. 


—— i. 


SECT. WE. 


\ V E are next to conſider the water, as drawn out of its ſpring, Miners! ws: 
or receptacle: and to render the following heads more intelli- n conſider d 


gible, inſtructive, and uſeful, I will illuſtrate and explain ſeyeral of for — their 
888 2 them; _—_ 
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Mxp:icine, them; and alſo deliver ſome practical ways of tryal, as the ſubjects 
hall require. | 1 | 

| 1. Its actual coldneſs or heat. 

The heat r The knowledge of the degree of coldneſs in the water, eſpecially 
— jf it be extraordinary, may lead one to conjecture, whether the ſpring 
, tris alcends from any confiderable depth under ground, or whether it runs 
denotes; and through a ſoil abounding with ſalt-petre, fal- armoniac, or ſome ſuch 
bow it is te be very refrigerating ſubſtance. 5 | 
fimared.. The degree of the water's coldneſs or heat may be eſtimated ſeve- 

ral ways; as by its having or not having the power to coagulate eſ- 

fential oil of aniſeed or fennel-ſeed; by its being, or not being able 
to melt bodies, of different diſpoſitions to fuſton, as butter, tallow, 
bees-wax, Cc. to coagulate the whites of eggs, or dreſs them in their 
ſhells, &c. but the beſt method is to plunge into the water the globulous 
part of a good hermetically ſealed thermometer, whereon the degrees 
of cold and heat are carefully mark'd.. N= rc 
2. Its ſpecific gravity. | e 
be aduan- The knowledge of the ſpecific gravity of a mineral water may be of 
roger of — great uſe to diſcover its nature; not only by enabling men to diſtinguiſh 
= — 22 that from other waters, but by affording a conſiderable and double in- 
mineral ws formation. For by comparing the weight of the propoſed liquor with 
ter. that of common water, we may, in caſe the former proves the hea- 
vier, be aſſiſted to eſtimate with what proportion of ſalt, ferruginous, 
or other mineral ſubſtance, it is impregnated; and if it be very light, 
or lighter than common water, it may, with probability, be conclu- 
ded, that the ſubſtance that impregnated it, is either very ſmall in 
quantity or proportion, but of a fpirituous and volatile nature; which 
is a diſcovery of no ſmall moment in this affair. And tho' it may 
ſeem a paradox, that the water impregnated with a metalline or mine- 
ral ſubſtance ſhould be lighter than common water; yet upon tryal, 
carefully made, I have found ſome mineral waters, as particularly that 
of Tunbridge, that of the German-Spaw, and of ſome of the Iſlington 
ſprings, to be manifeſtly lighter than common water: and ſome — — 
wp Tunbridge, has prov'd lighter than common water, purified by 
diſtillation. 7 
Yet I would not in all caſes refer this ſurprizing levity to the ad- 
mixture of lighter corpuſcles; becauſe ſome tryals have convinc'd: 
me, that much of the comparative lightneſs proceeds from the mine- 
ral waters poſſeſſing a ſmaller quantity of common ſalt than ordinary 
water contains. My experiments, however, did not ſatisfie me, that 
this want of ſalt was the ſole or adequate cauſe of the lightneſs of the 
waters | examined, 
oops But to diſcover ſuch minute differences, requires exact inſtruments ; 
_ The method and, indeed, to ſpeak freely, there are few upon whoſe reports I durſt 
Sane ty. confidently relie for the ſpecific gravity.of mineral waters. To weigh 
exampler... © liquors with accuracy, more care and Skill muſt contribute with nicer 
| 2: il 
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inſtruments than often fall to one man's ſhare, And yet when phy- Mzprcive; 
ficians, or others, weigh mineral waters, they uſually do it in an C&W 


8 ſhop. The moſt accurate method, that I am acquaint- 
with, to compare the different weights the ſame ſinking body 
has in common water, and in the liquor propos'd, requires skill in 
hydroftatics, as well as good inſtruments, and is practicable by few. 
The way of comparing waters by the greater or leſſer degree of ſubmer- 
ſion of the ſame cylinder, or other floating body, is ſcarce accurate 
enough; wherefore, 1chole to make uſe of a very thin round vial, 
with a flattiſh bottom, that it might ſtand upright, and be very light, 
which was furniſhed with a neck as long as a gooſe's quill, drawn 
very even into a hollow cylinder of above three inches long, and fit- 
ted at. the top with a little gap, to hinder the water from aſcending . 
above the due height. 

This glaſs contain d three ounces, a half, and forty-three grains of com- 
mon water, yet, when empty, weigh'd but ſix drams, and forty-two- 
rains; whence I. cou'd ule. it, in ſuch. a balance, that the addi-- 
tion or detraction of half a grain, or leſs, would make either ſcale 
preponderate ; ſo that, tho' capable of holding water enough for 
accurate tryals, yet when filled, twas not too heavy for a tender 
balance. In this veſſel, therefore, we carefully weigh'd ſeveral liquors, . 
and among others, different mineral waters; ſome of which we tound - 
as follows; the glaſs being always fill'd to the ſame height, and weighs - 


ed in the ſame balance. & 


| ox. dr. gr. 
Common water — — 144 
Common water diſtil td — — | T 4 ar 
Acton water „y —— 3 4 385 
Epſon. water —— 75 
Dulwich water C 3 4 54 
Stretham water ay — 1 
Barnet water — Weighed 3 4 52 
North-hall watewy — 3% 4 "$05 
German- Spam water bene, > 3. 4 4 
Tunbridge water — 1 
Iſlington water, from the muſic- houſe— 8 
Hington water, from the vault with ſteps | 3 4 39- 
Iſlington water, from the cellar ——— } 3 4 39 


From hence is may appear, that as ſeveral mineral waters, which 
contain. ſalts, are conſiderably heavier. than common water; ſo ſome, 


according as the warm or cold air affects | from the ſpring, before tis examined. 


* Water will have different denſities, | canſdecebly influenced, if carried far 
P 
itiz whereby a mineral water may be See Philoſ. Tranſ. No. 315. p. 269. 


eſpe- 
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 Mepicixs: eſpecially, ferruginous waters, are impregnated with ſuch a fine ſubſtance, 
Das to be lighter than common water. 

8 3. Its trauſparency, muddineſs, or opacity. _ | 

4+ Whether the mineral water will, by ſtanding, let fall, of it ſelf, any oker, 
or other earthy ſubſtance, eſpecially if the liquor 50 kept from the air. : 
be natural This article may frequently help to diſcover what kind of ſoil the 
| precipitate s Water has paſſed through, and is alſo uſeful to diſtinguiſh the ſpon- 
: mineral wa- taneous reſidence that the liquor lets fall by mere ftanding, from 
455 * — * that they call the Caput mortuum, which remains after the total eva- 
— %, poration of the water; by which means, alſo, the weight of the lat- 
ter may be more truly known. Not to mention other mineral wa- 
ters, I found ſome from the German-Spaw, brought very well ſtopp'd, 
to London, afforded, by long ſtanding, a pretty quantity of terreſtrial 
ſubſtance, that look'd almoſt like yellow oker, and perhaps was greatly 
allied to it in nature. The article mentions if the liquor be kept from 
the air, becauſe I have found that ſome liquors, by being expoſed to the 
free air, wou'd have copious and ſurprizing ſubſtances ſeparated from 
| them, as if the air contain'd ſome precipitating ſalts fit to work on 
4 the fluids. 
-—Mieroſcopical 5. Whether any thing can be diſcovered in the mineral water, by means of 
- obſervation; to the beſt miſcroſcopes, well adapted to view it. 
—— Having cauſed a young perſon, who was uſed to microſcopical ob- 
ſervations, to look upon „15 mineral waters through the beſt glaſſes; 
he could diſcern no difference between them and common water. But 
notwithſtanding this, the tryal ought to be repeated by various per- 
ſons, on ſeveral waters, with different microſcopes, in differing lights. 

Tis thought by ſeveral ingenious perſons, that the little bodies diſ- 
covered by Mr. Leeuwenhoeck, and ſince by others obſerved in pepper- 
water, are not living creatures, but little inanimate concretions caſu- 
ally form'd and carried up and down in the liquor. But the following 
experiment ſhews the contrary. Having laid upon the microſcope 
part of a drop of water, wherein I ſaw numberleſs particles in brisk 
motion, we then put to that liquor with a briſtle, part of a drop of 
ſpirit of ſalt, which, as we expected, preſently deprived them of their 
motion, and left them to be carried ſlowly to and fro in the liquor; fo 
as to make it viſible that they were then dead, and were alive before. 

6. Its colour. | 

7. Its odour, whether acetous, vinous, ſulphureous, bituminous, &Cc. 
 Perious - The odours of ſeveral mineral waters are beſt judged of at the 
dewrs obſervs- ſpr ing-head, or other receptacle, whence ſome of them being remoy'd, 
— 5 — ſcarce afford auy odour at all, perceptible by us. 

| Perhaps the ſulphureous ſcent that is ſometimes perceiv'd in Tun- 
bridge and other waters, in their ſources, may, in part, proceed from 
looſe exhalations that caſually happen to be . with, but do not 
conſtantly belong to the water. i | | 


mineral wa. 
geri. 


ters. 
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The vinous odour is mentioned among others, becauſe I am credibly Mzpreins* 
informed, that in France there 1s a mineral ſpririg of that ſcent. LARRY 

I mention the bituminous odour, diſtintt from the tulphureous, 
becauſe men are too apt to confound them, and take all fetid mine- 
ral waters for ſulphureous ; tho” ſeveral of them are manifeſtly bitu- 
minous, as may be gather'd not only from their proper odours, but 
from ſome drops of petroleum, that are found ſwimming upon the 
water. — 

It ſeems, alſo, not unlikely, that ſometimes a ſpring may partake 
both of ſulphur and bitumen, mix'd together by the ſubterraneal heat; 
for I have found, that I could eaſily melt and incorporate theſe two 
ſubſtances 

8. Its taſt, whether acid, ſerruginous, vitriolate, lixiviate, ſulphurecus, &c. 

9. Whether any change will be produced in the tranſparency, colour, odour, or 
taſt of the mineral water, by its being taken up at the N or ot her 
receptacle, or removed to ſome diſtance; by its being kept ſtopt or unſtopt, for a 
greater or leſſer ſpace of time; by its being much heated, or refrigerated, 
and, alſo, by its being turned into ice by cold, naturally or artificially produced, 
and thawed again. 

This is a neceſſary article, becauſe many perſons who drink mineral The afera- 
waters, cannot well, either for want of ſtrength, or conveniency, re- 2 
pair immediately to the ſpring- head, but are obliged to drink them in by to 
their beds, or lodgings, and, perhaps, to have them tranſported from tien, and being 
a foreign country. Many purging waters are found to retain their expoſed 70 the 
| laxative virtue, and that, perhaps, for a conſiderable time, tho” carried“ 
to places diſtant from thoſe they riſe in. In ſuch ferruginous waters as 
are lighter than common water, I found a manifeſt difference with regard 
to their tranſportation; for moſt of them, even ſuch as will bear re- 
moving, have ſomething of freſhneſs and quickneſs at the ſpring-head, 
that 117 afterwards loſe. And ſome do not only loſe their briskneſs 
by being removed, tho? in veſſels cloſe ſtopt, but alſo the power of 
producing, with the powder of galls, a purple colour ; as I found by 
trials purpoſely made, in more than one of theſe mineral waters ; which, 
to prevent fraud, I ſent for to the ſprings themſelves, by ſervants of my 
own; who, tho? they carried glaſs-bottles along with them, and had no 
other errand but to fill and ſtop them carefully, yet by their bringing 
them leſs than a league, I four d them ſo alter'd, as no longer to afford a 
purpliſh colour, with powder'd galls, but a deep reddiſh one; whilft 
the German- Spam waters almoſt conſtantly, here in London, afforded 
with the ſame powder, a rich purple colour : and Tunbridge waters gave 
the like, but not ſo deep, when I received them at London very well 
ſtopt; which is a circumſtance of great moment. For, more than once, [ 
have received at Londen,waters ſent me by phyſicians from Tunbridge, which 
yet wou'd, by no means, yield with galls a purpliſh colour. And 1 found, 
that even the German-Spaw water wou'd ſoon loſe its faculty of turning 


purpliſh by galls, if it were conſiderably heated. But the ſame Spam 
4 | water 
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water being, in the ſummer-time, kept all night in an open veſſel, 


did, till late the next morning, retain a diſpoſition to be made purple, 


by the admixture of galls; but it loſt that diſpoſition before the next 
day. 

2 The thinneſs, or viſcoſity of the mineral mater. 

11, Whether the water be more eaſily heated and cooled, dilated and con- 
denſed, than common water. 

12. Whether the mineral water will, of it ſelf, putrefy ; and if ſo, whether ſooner 
or later than common water; and with what kind, or degree, of ill ſcent, and 
other phenomena. | 

13. The charge of colours producible in it by aſtringent drugs, pomegranate 
72 eg red roſes, myrobalans, oak leaves, &c. as alſo by ſome juices 
of the body. | 

Since the change -of colour that mineral waters produce in the infu- 
ſion, or tincture of galls, is the moſt uſual, and almoſt the only way 
whereby phyſicians examine them; I ſhall ſet down ſome remarks 
which I have made about this method of proof; and the rather, becauſe 
it may, mutatis mutandis, be uſefully applied, to find the qualities of 
mineral waters, by colourations made with other materials, Firſt then, 
it may be obſerved, that an infuſion, or tincture of galls in common 
water, isnot neceſſary to try if a new colour will by them be produced. 
I uſually keep their powder in a glaſs, exactly ſtopt, to have them in 
readineſs to mix with the water, and ſo alter its colour immediately, 
if galls will do it; for to draw the tincture of galls with ſimple water, 
often takes up ſeveral hours; and the tinging parts are, alſo, much 
weakned by being diluted. But if a tincture be 1 the powder 
of galls tied cloſe up in a rag, and hung in the liquor, makes the 
infuſiòn leſs muddy. 

I have obſerved thoſe parts of the infuſion of galls, eſpecially when 
made by heat, that produce the new colour with ferruginous waters, are 
very apt to fly away ; the infuſion often 8 unfit to alter the 
colour of the waters, whilſt it ſelf appears high- coloured. Upon 
which account, I chooſe to make the tincture of galls a little before 
Juſe it; or if I employ dry galls, to take powder that is not ſtale. 

Tis no ſafe way, and may prove very erroneous, to mix galls, or 
their infuſion, careleſly, with the water to be examined ; for thoſe 
who are curious. to make good ink, will be eaſily perſuaded, that the 
deepneſs of the colour, greatly depends upon the proportion of galls. 
to the other ingredient; and, accordingly, that by putting a much 


greater, or a much Jeſs quantity of galls, into a certain quantity of a 


mineral water, the colour reſulting may be more or leſs intenſe. To 
obviate this inconvenience, I make my infuſion with a certain weight 
of the powder, in a determinate weight of water; for inſtance, I put 
about five grains of powder'd galls, to ſteep for five hours, in an ounce 
of water; but if I ule the dry powder, I put three or four grains into 


an ounce of the liquor to be examined; which is a way far more 


cer- 


— 
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certain than the common, where the ingredients are eſtimated by gueſs. Mzpicine: 
Different proportions o wder'd galls are applicable to the ſame = 


quantity of liquor; for I have obſerved, that there is a great inequa- 
lity among the mineral waters, in which it may be employed. I have 
found by trial, that in an ounce of the German Sam water, a ſingle grain 
of that powder wou'd immediately produce a deep purple colour, 

Tis an inconvenience, that not only galls, but other drugs, impart 
a high tinfture of their own, to the common water wherein they are 
infuſed ; and, therefore, it were to be wiſh'd, we had ſome drug, that, 
without communicating a colour to the common water it impregnates, 
wou'd afford an inf fit to ſtrike a blackiſh, or a purple colour, 
with ferruginous waters. | 

Tho!” it be uſeful, *tis not always neceſſary, to employ galls, to ftrike 
a colour in mineral waters; for the ſame thing may ſometimes be 
done, tho* more faintly, with oak-leaves; and we may ſucceſsfully 
ſubſtitute for the ſame purpoſe, ſome other aſtringent vegetables, as 
dry'd red-roſe leaves, the peel and juice. of pomegranates; and that 
notable ſtyptic, the bloſſoms of the ſame plant, vulgarly called ba- 
lauſtians ; to which may be added, myrobalans, log-wood, &c. the ſtrong 
infuſions whereof I have found to give a tincture very dark and 
blackiſh, with ſome ferruginous liquors. 

Since the galls, &c. to be infuſed in common water, are not always 
of the ſame goodneſs or ſtrength, tis adviſeable, not ſo to truſt to 
any determinate proportion thereof to the water, without the aſſiſtance 
of the eye, to judge by the colour of the tincture, whether the liquor 
be duly impregnated. 

"Tis hinted, that animal liquors may be employed to produce new 
colours with mineral waters; becauſe tis uſually obſerved in the ferru- 
ginous kind, ſuch as thoſe of Tunbridge, the Spam, &c. that the groſs 
excrements of the lower belly, are blacken'd by a mixture of their 
metalline parts; and in Tunbridge waters, particularly, I have obſerved, 
that after the drinking of large doſes of them, the root of the tongue, 
ung, perhaps, ſome neighbouring parts, wou'd alſo acquire a dark 
colour. | 
Tho' the way of trying mineral waters, by the change of colours 
produced in them by galls, be uſeful, and recommended by being eaſy, 
cheap, and expeditious; yet Ido not take it to be either of that extent 
or certainty as is vulgarly preſumed. For, perhaps, its only conſi- 
derable uſe is, to diſcover by ſtriking or not ſtriking a blackiſh or 

urpliſh colour with a mineral water, to manifeſt it to be, or not to 
— either of a vitriolic, or a ferruginous nature. But there are many 
metalline ores, and other mineral ies, which, not participating of 
iron, will remain undiſcoverable by this means, and yet ſtrongly im- 
pregnate the water. Thus, for example, to try, whether, if arſenic 
were mingled with water, galls would diſcover it, by producing a dark 
colour therewith; I put ſome of the powder of them into a decoction 
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than it would have done to common water. And as this method is 
but of ſmall extent, ſo neither do I find the informations it gives us, 
to be ſo certain as they are-preſum'd. For, I long fince found, upon 


trial purpoſely made, that another body of a metalline nature, which 


artook not of iron, wou'd, with the infuſion of galls, afford a very 
Lark colour, that might eaſily paſs for the colour produced by a fer- 
xuginous water. And I ſuſpect, that all liquors impregnated with iron, 
are not diſcoverable by the colour they afford with galls; for I have 
ſometimes made ſuch a liquor, with no other mineral ſubſtance in it 


beſides ſteel or iron; but I did not find it wou'd turn the infuſion of 


galls either blackiſh or purple: which led me to imagine, that theſe 
colours are afforded: only by ſuch ferruginous waters, as have been 
wrought upon, more or leſs, by ſome acid ſalts or fumes. | 
might add, tis a miſtake that the infuſion of galls. will certainly 
diſcover a mineral water to be vitriolic, by becoming black or purple 
therewith. This holds true, indeed, if in the vitriolated water, iron be 
the predominant mineral, or conſiderably” participated by the liquor ; 
but if the diſſolved vitriol be altogether e have found, by 
ſeveral trials, purpoſely made with a ſtrong folution of Roman vitriol, 
that it wou'd not, with the infufion, or tincture of galls, afford either 
a black, or a blackiſh, but only a thick and muddy colour. 
F remember, that from the northern part of England, where there 
are ſeveral mineral waters, a virtuoſo ſent me a large quantity of very 


whitiſh earth, which he ſuſpected to be of a peculiar nature. Upon 


examination, it appeared to contain a conſiderable proportion of lead- 
ore, corroded by ſome mineral ſalts, and incorporated with the ſoil ; 
ſo that if ſearch had been made for mineral waters, in the place from 
whence this earth came, tis probable, that ſome peculiarity being found 
in the taſt of the water which paſs'd thro* the ſame, it wou'd have 


been taken for a mineral water, tho' it wou'd have been hard to 
2 


determine what mineral it partook of; and, perhaps, by.endeayouring 


to ſolve the doubt, by drinking it, very bad effects might have thence 


enſued. But, probably, the ſulphureous ſpirit we ſhall preſently deſcribe, 
wou'd have ſhewn that water to be impregnated with a body of the 
nature of vitriol, but not the common fort. For tho? galls give no very 
blackiſh. colour to a ſolution of Succharum Saturni, that is, the vitriol 
of lead, in diftilld or rain- water; yet I found this volatile ſulphur 


 wou'd ſoon manifeſtly do it: which expedient I made uſe of, becauſe 1 


had not then at hand the ores. of lead, copper, &c. For the ſame 
reaſon I contented my ſelf with the ſolutions of the ſeveral: metals 
in their proper menſtrua ; for*tis probable, that the metalline parts of 


the ores, wou'd have afforded either the ſame, or fimilar ſolutions, in 


the ſame menſtrua; which conſifting of nitre, ſea-ſalt, and vitriol, 
bodies that abound in ſeveral A* of the earth thro' which ſprings. 
Now, their ſeveral. impregnated waters might exhibit: un ot 
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the ſame kind. We'made then, among others, a ſolution of fine gold Mrbicixs- 
in Aqua regis; another of common running mercury in Aqua fortis; and RY 


a clear one of tin, in a peculiar ſolvent that readily ads upon it, and 
keeps it permanently diſſolv'd. To theſe ſolutions I put galls, with- 
out obtaining any blackiſh colour, except from that which contained 
gold; but with our ſulphureous liquor, we obtained notable changes of 
colour, tho'*twas dark in all of them except one, or tending to black- 
neſs. And tho for that reafon a careleſs eye might judge them indiffe- 
rently blackiſh, yet, fince the degrees, or ſome other modification of 
the ſame dark colour, ſeemed plainly not to be the ſame in them all; 
tis poſſible, that a very careful view may diſcern ſome little differen- 
ces between thoſe obſcure colours, from whence to form a conjecture, 
what metalline ſubftance is contained, or at leaſt predominates in the 
reſpective liquors. And I particularly remember, that the colour 
which aroſe from our ſulphureous liquor, and the ſolution of tin, 
was manifeſtly diſtinguiſhable from thoſe produced in any of the other 
ſolutions ; being not black, or blackiſh, nor ſo much as purple; but of 
a kind of browniſh yellow. 


I do not, however, ſlight the uſe of galls, &c. even as they are vul- The comme 
garly employ'd ; but am apt to think, that the way of examining mineral w w. 
amining mme* 

ral waters iron 


proper materials, may be render d very extenſive and uſeful : to which groves. 


waters, by the changes of their colour, when they are mixed with 


purpoſe” I wou'd recommend the following particulars. (I.) It ſeems 
neceſſary, that the change of colour be regarded, both while *tis pro- 
ducing, and when produced, in a good light, and with a careful eye; 
for, by this means may be diſcovered ſeveral ſhades, or varieties, of 
the more principal colours, and ſome other cicrumſtances, that cou'd 
not otherwiſe be taken notice of; which yet may afford good hints to 
a ſagacious obſerver. ' (2.) The circumſpection here recommended, may, 
perhaps, be more inſtructive, by a way I have ſometimes prattiſed, to 
vary the ſhades, and other my of colours, produced with 
mineral liquors. This confiſts chiefly in preparing ſheets of white 
paper, by drenching them in ſtrong infuſions of brazil, log-wood, or 
other convenient dy mg ſtuff, and then letting them dry leiſurely in the 
air. Upon ſeveral parts of this paper, ſome drops of the mineral liquor 
being let fall, and then ſuffered to ſpread, and change their colour; 2 
curious obſerver may, from hence, be aſſiſted to gueſs, what kind of 
mineral impregnates the liquor, and in what quantity; eſpecially if 
the liquor be of a ſaline nature, and on the fame ſheer, ſome other 
convenient mineral water, or other fluid, be likewiſe dropt ; that the 
changes of colour produced by the two, may be ſurveyed and 
compared together. I, alſo, practiſed another way, ſomewhat different 


from this, by rubbing ſome proper powders, as that of Engliſb vitrioh, 


(lighrly calcined,” in a gentle heat, till it becomes of a greyiſh colour, 
and frihble between the fingers,) with a hair's foot upon white paper, 
till the finer” parts thereof having lodged themſelves in its oy 
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Mev1icins. without greatly diſcolouring it; when the ſuperfluous duſt was ſtruck 
LAWS off, it became capable of affording a variety of colours, or rather 


ww 


ſhades, ſome deeper, and others fainter ; and then I let drops of different 
ferruginous liquors fall thereon. Several variations of colour may, like- 
wiſe, be produced by infuſing, or otherwiſe mixing a material with 
the mineral water, before the tinging one be joined with it ; by putting 
ſomewhat into the infuſion or powder of galls, before it be added to 
the water; or, laſtly, by dropping proper liquors, ſuch as ſpirit of 
falt firft, then ſpirit of urine, or oil of tartar, into the mixture of 
galls, and the ſubject to be examin' d. (3.) It is not proper to confine 
one's {elf to the uſe either of galls or oak- leaves; red roſes, balauſtians, 
log-wood, brazil, and other aſtringent vegetable pigments, may be alſo 
employ'd. For tho' ſome of theſe give a deeper tincture than galls, 
yet, by the diverſity of colour they produce in mineral waters, an atten- 
tive ſpectator may diſcover ſome things that he would not be in- 
formed, or receive any hint of, by the help of galls or oak-leaves 
alone. Nor would I have only vegetable ſubſtances employ'd about 
ſuch colourations, but ſometimes animal, and often mineral ones ; for 
by this means, experiments will be diverſified, and the number of phe- 


nomena encreaſed ; ſome of which may, probably, prove inſtructive. 
I know ſeveral other ſubſtances that will, as well as galls, turn black 
in vitriolic waters, whether of the iron or copper kind. And for a 
woo that will preſently turn black with either: take equal parts 


pure ſalt of tartar, flowers of ſulphur, and good ſal-armoniac, 


reduce the firſt and the laſt to powder ſeparately, melt the ſul- 


phur, over a gentle fire, and, by degrees, put to it the ſalt of tar- 
tar; ſtirring them well, that they may incorporate and grow red- 
diſh ; then put the mixture, pulverized, into a glaſs-retort, pour on it 
the ſal-armoniac diſſoly'd in fair water; and cloſing well the junctures, 
diſtil all in ſand, by degrees of a moderate fire; ſhifting the receiver once 
or twice, becauſe the liquors will be differently ting'd and ſtrong, and 
that which aſcends laſt, may bring over but very little of the ſulphur, 
whoſe volatile tincture is yet thechief thing we aim at in this operation. 
(4) I queſtion not, that he who makes a skilful uſe of the ſeveral 
drugs, and other bodies, vegetable, animal, and mineral, which may 
produce new colours with mineral waters, or the ſubſtances that im- 
pregnate them, will thereby diſcover the preſence or abſence of many 
other minerals therein, ſome of them ſalubrious or ſafe, and others 
Hurtful or dangerous, that remain unobſerv'd by thoſe who content them- 
ſelyes to employ only galls and oak-leaves in the examination of them. 
For ſome of theſe liquors contain falts that, having corroded either 
iron or copper ores, or marcaſites, do not betray themſelves, by pro- 


| ducing either an inky, a fainter degree of blackneſs, or a purple, 


with the drugs commonly made uſe of to change their colours. 
And of theſe falts I have met with more than one ſort. (g.) I think 
it, likewiſe, very poſſible, that induſtrious men may find means = 
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diſcover, by the help of this change of colours, whether orpiment, na- 
tive arſenic, or the like poilonous minerals, impregnate a water, ſb as 
to make it very hurtful or dangerous. But as for ſulphur, ſeveral wa- 
ters may partake thereof without being perceived to do ſo. I have, 
ſometimes, purpoſely made a liquor, limpid like ſpring-water, that 
would totally evaporate by a gentle heat; and yet this liquor was 
highly impregnated with a mineral ſulphur, as I convinc'd ſeveral vir- 
tuoſi by manifeſt and ocular proofs. So that if ſulphur chance to 
be combined with any of thoſe many hidden ſubterraneal ſalts and mine- 
rals, that can ſuppreſs or diſguize its peculiar odour, a water may be con- 
ſiderably, tho* unobſervedly impregnated with it: yet this is, proba- 
bly, diſcoverable by the change of colour, producible in ſuch a ſul- 
phureous liquor by vitriolic bodies, and other proper materials; for 
tho' the ſpirit lately deſcrib'd be very tranſparent, and totally vola- 
tile in the form of a liquor, ſometimes pale; yet common Engliſh vi- 
triol, as alſo that of Dantzick, which is of the copper kind, will pre- 
ſently turn it ofa black or very dark colour. And, what ſeems more dif- 
ficult, I have deviſed a method whereby it appears, that even ſolid 
copper may be ſo ſubtiliz d and diſguiz'd, as to ſend out a multitude 


of its metalline parts, with others, in the form of a tranſparent liquor, 


like common water; when by putting to it a little of another ſubſtance, 
as volatile and colourleſs as it ſelf, it would preſently diſcloſe the 
metal it contained, by turning blue as a ſapphire. (6.) Becauſe ar- 
ſenic is a pernicious drug, and yet has been ſuſpe&ed to be clande- 
ſtinely mixed with mineral waters; which ſeems the leſs improbable, 
becauſe ſome of the marcafitical bodies, waſh'd by particular mineral 
waters, are thought to contain it; and becauſe galls fail'd to diſcover 
this poiſonous drug in water, that was copiouſly impregnated with it, 
I made ſome trials, to diſcover, at once, its exiſtence in water, and 
the nature of ſo dangerous a mineral, 

Happening, ſome years ago, to taſt arſenic, not without a little dan- 
ger and inconvenience, its perry nature did not from thence ſeem 
to me to conſiſt in a highly acid ſalt, but to be of an exceeding cor- 
roſive or fretting nature, peculiar to it ſelf. Of this mineral I made 
a ſtrong ſolution in common water, wherein ſome skill is required to diſ- 
ſolve it, and mix'd a ſmall proportion thereof with ſome German-Spaw 
water ; then dropping into this mixture a little highly dephlegmed 
ſpirit of urine, we perceiv'd a light lacteſcence to be produced, and 
a whitiſh precipitate very ſlowly to ſubſide therein. 

We found, alſo, that a little oil of fartar per deliquium, ons drop'd 
into ſome of the ſolution of arſenic, produced a heavy, whitiſh cloud, 
which preſently ſettled on the lower part of the glaſs: we, likewiſe, put 


dil of vitriol into the ſaid ſolution, but did not perceive that the oil 


cauſed a precipitation, or wrought much otherwiſe on it than it would. 
haye done upon common water. 
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From which experiments it may be ſuſpected, that arſenic is chiefly 


an acid body. 


Common ſalt 
contained in 
mineral wa- 
ter. 


But by mixing ſome of this arſenical liquor with ſyrup of violets, 
we found it flowly change the ſyrup, rather to a green, than a red 


or purple colour: and to another portion of the ſame liquor we put 


ſome of our volatile ſulphureous ſpirit, but no precipitation enſue 
For a ſeverer ſcrutiny, we uſed a method, that is very ſucceſsful in 
diſcovering ſuch flight degrees of acidity as are not diſcoverable by 


ordinary tryals; but we cou'd not, by this way, diſcern the leaſt aci- 
dity in our arſenical ſolution, but rather a manifeſt len of an urinous or 
e 


lixiviate quality. And by putting ſome of the arſenical liquor into a 
ſtrong ſolution of common ſublimate, made in fair water, we had a 
copious precipitate, ſuch as might have been expected from an alka- 
line precipitant. And this was not brick-coloured, like what fix'd al- 
kalies produce with diſſolv'd ſublimate, but white; ſuch as urinons or 


volatile alkalies, as they call them, make with the ſame liquor. 


Upon the whole, tho” arſenic be a very corroſive body, and, per- 
haps, upon that ſcore poiſonous ; yet its deleterious nature ſeems not 
to conſiſt in a tranſcendently acid, lixiviate, cauſtic quality; but, as 
we before conjectured, in a peculiar kind of corroſiveneſs. 

I ſhall add, that upon caſting about in my thoughts for an uſeful 
method to examine mineral waters, ſuſpected to contain arſenic; I, at 
length, made choice of vitriolate bodies for that purpoſe ; and found, 
that if a ſolution of Dartzick vitriol were put to a convenient quan- 
tity of arſenical liquor, there would preſently enſue a great change of 
colour; and a dark ſubſtance, by degrees, precipitate it ſelf, and ſettle 
in the lower part of the glaſs. The like effelt we found when we 
put Engliſb vitriol, (which having no copper added in its preparation, 
as that of Dantzick has, is either wholly, or almoſt ferruginous,) into 
a conſiderable proportion of the arſenical ſolution. | 

14. If any thing will be precipitated out of the mineral waters by ft or ſaline 
liquor; whether they be acid, as ſpirit of ſalt, or of nitre, Aqua fortis, &c. vo- 
latile alkalics, as firong ſpirit of urine, ſal-armoniac, &c. or lixiviate ſalts, as 
oil o/ tartar per deliquium, fixed nitre, &c, 

I5. To examine, by cvatoration, whether the mineral water contains common 
ſalt, and if ſo, whether in a great or ſmall quantity. s 

Becauſe it often happens, that men have not the leiſure and conve- 
niency totally to evaporate a mineral water, it may be uſeſul, with- 
out evaporation, to diſcover, whether it contains any common falt; 
and if fo, to make ſome eftimate how copiouſly or ſparizgly the liquor 
is impregnated therewith. This I might eaſily ſhew how to — — 
exactly, if I were not juſtly reſtrained, for a while, from communi- 
cating that way of examining the ſaltneſs and freſhneſs of waters, 
whereof, by the ar 3 command, I exhibited to his majeſty ſome, proofs, 
ſoon after mentioned in the Gazerre; however, ſome gueſs may be made 
at the ſaltneſs of waters by obſerving whether they will lather with 


waſh- 


of a Mineral Water. 311 


waſh-balls, or ſoap; aud if they will not, what quantity of curdled Mepicixg. 
matter they produce; as, allo, whether they will ſerve for the waſhing LG" 
of linen, and the boiling of peas tender; which two are the moſt uluai 

ways that ſeamen. take, to examine the goodneſs of unknowu water. 

In ſeveral purging waters, it may be difficult to practiſe this method 

with certainty, becauſe other ſalts may happen to predominate in 

them; but in the examination of lightly terruginous ſprings, it is more. 

to be relied upon. Tis remarkable, that when I uted my own way 

of examining the ſaltneſs of mineral waters, I found even the lighteſt 

ſort of them contained common falt, but in different proportions ; thus 

not only in the ſeveral waters of Iſlington, Hampſtead, and ſome others, 

afforded it, but particularly thoſe of the German. ꝙam, and Tunbridge, did 

the ſame. And, indeed, I have long known, that more or leſs com- 

mon ſalt is very uſually harboured,unoblerved, in many ſoils, thro' which 

all ſorts of ſprings have their courſe. 

16. To examine, without evaporation, whether the mineral water have any 
acidity, tho ever ſo little. 

Tho? acidity be ſo frequently a manifeſt quality of mineral waters, Acidity-no 
as to cauſe them to be divided into Acidule and Therme, yet I have comme qualie- 
found, by ſeveral trials, that *tis not near ſo eaſy as men preſume, to 2 =: 
diſcover a manifeſt acidity in all thoſe that are not ſulphureous or hot. 

For, ſeveral ferruginous waters having, probably, ſpent what acidity 

they had, upon the iron-ore which they diſſolved in their paſſage, 

retain but little of that property, which they manifeſt ſo faintly, by- 
working upon coral, by any conflict with ſpirit of urine, &c. or by 
changing 'the colour of ſyrup of violets, that I ſhowd ſometimes have- 
concluded, they had no acidity at all, were I not provided of a way to 
diſcover a far leſs degree of it, than the vulgar trials take notice of; 
which is by their operation upon the colours of an infuſion of Zignum 
nephriticum, made in limpid water. By this means, I found the German 
Saw water to retain a little acidity, even here at London; but ſeveral of 
our own ferruginous ſprings did not, even upon this trial, appear to have 
any. Nor did I. find even ſome of the purging ſprings, particularly 
that of Aon, to have any diſcernable acidity. 

17. The liquor, or liquors, it affords by diſtillation in balneo, and other 
treatment. : 

18. The ſediment, or Caput mortuum, of the mineral water, when the liquor 
ic totally evaporated, or diſtilled off, and whether the remainder be the ſame in 
quantity and quality, when ſeverally produced by thoſe two ways. 

19. Whether the water, being ſlowly and warily abſtrafted to a-thickiſh ſub- 
ſtance, in glaſs. veſſels exactly luted, and again mixed with the diſtilled fluid, 
won d re-compoſe 4 mineral water, of the ſame texture and qualities it had 
at t. 

40 lee a glaſs full of it, being hermetically ſealed ap, and boiled in- 
common water, deep enough to keep it always cover d, mill haue its . n 4 

r Ay; 
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alter d, as to ſuffer an obſervable change in any of its manifeſt qualities; and 
if it do, in what qualities, and to what degree of alteration. | 
There is a double deſign in this enquiry. Firſt, to diſcover whether 
a change of texture wou'd remarkably alter the qualities of the liquor, 
when the hermetical ſeal hinder'd the avolation of any faline, ferru- 
ginous, or ſpirituous parts: and, ſecondly, to ſee whether ſuch an 
agitation by heat, as in the open air prevents the Sam water from 
making a purple colour with galls, wou'd cauſe any manifeſt ſeparation 


ol parts in the liquor, and cauſe any groſſer ſubſtance to precipitate, 


To find what 
Jalts predomi- 
nate in parti- 
cular mineral 


Warers, 


or ſubſide, We twice attempted the experiment with Sam water, but 
without ſucceſs; for the firſt time, the glaſs broke at the bottom, be- 
fore the water, wherein we immers'd it, was near boiling hot; and tho 
the other glaſs reſiſted longer, and endured a greater heat, yet in a 
few minutes that alſo broke at the bottom : which diſappointments a 
faithful hiſtorian ought not to conceal. 
15 b What proportion the dry Caput mortuum bears to the mineral water that 
oras it, | 

22. The diviſion of the Caput mortuum into ſaline, terreſtrial, and other 
parts not difſoluble in water, in caſe it contain both, or more ſorts. 

2.3. The proportion of the ſaline part of the Caput mortuum, to the terreſtrial. 

24. The fixity, or volatility, of the ſaline part in ſtrong fires. 

25. Whether the ſaline part will ſhoot into cryſtals or no; and if it will, what 

ure the grains are f; but if it will not, whether, being combined with a ſalt of 
that property, as purified ſea ſalt, for inſtance, it will then cryſtallize ;, and if it 
do, into what figures it ſhoots, and, particularly, if they are reducible to thoſe 
of any ſpecies of known ſalts. its 
” hes examine whether the ſaline part be predominantly acid, alkaline, or 
adiaphorous. 

Various ways may be propoſed, to diſcover which of the qualities 
mentioned in this article, is predominant in the ſalt to be examined; 
but, I confeſs, I doubt whether any of them be certain. 

If acidity be the predominant, it will, probably, appear by the taſt, 
odour, or both ; by working upon powder'd coral, or crabs eyes, curd- 
ling milk, turning ſyrup of violets reddiſh, deſtroying the blue colour 
of the infuſion of Lignum nephriticum, by not precipitating with ſtron 
acid liquors, as oil of vitriol, ſpirit of ſalt, &c. and, laſtly, by precipi- 
tating with oil of tartar per deliquium, ſtrong ſpirit of urine, &c. But 
I ftill doubt, whether theſe proofs be abſolutely certain ; for, if I 
miſtake not, I found ſome purging mineral waters, that wou'd not give 
even ſo flight a proof of , acidity, as to deſtroy the blueneſs of the 
nephritic tincture, tho* they wou'd curdle milk; and, on the contrary, 
I found, that ſome k water wou'd not curdle milk, and yet readily 
deprive the ſaid tincture of its colour: which ſome of our Engliſh fer- 
ruginous waters were, at leaſt when brought to London, unable to do. 

The predominancy of an alkali in the falt of a mineral water, may 
be, probably, diſcovered by the lixiviate taſt and ſmell; the — 

o 
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of which may be obſerved in the true nitre of the ancients; by turning Meprcis? 
the ſyrup of violets green; by precipitating a ſolution of ſũbli-⸗- 


mate, made with ſpring-water; by an efferveſcence, or conflict with 
ſome potent acid, as Aqua fortis, or well dephlegmed ſpirit of ſalt; by 
heightning the red tincture of log-wood, or brazil, drawn with common 
water ; to which may be added, a nicer way or two, that I have elſe- 
where mentioned. But I propole theſe methods of examination, only 
as they appear rational; becauſe I have ſucceſsfully tried them with 
other ſaline bodies, that were alkalizate: for, as to thoſe mineral 
w_ L have examined, an alkali appeared to be predominant in none 
of them. | 

But further enquiry may diſcover to others here in England, what I 
have not yet met with: doubtleſs there are in many parts of the 
earth, ſalts of an alkaline nature. And, I preſume, the Egyptian, might 
find, among their ſprings or wells, ſeveral waters impreguated with 
them; for 1 found by trials, purpoſely made, upon the true Eyptian 
nitre, that the native ſalt exhibited ſeveral of the ſame phenomena, 
with other factitious alkalies: and ſome ſalt afforded by the famous 
waters of Bourbon in France, being brought me to examine, I found it 
to be evidently alkaline; for it wou'd make a conflict with acids, and 
preſently turn ſyrup of violets green. 

If we ſuſpett vitriol to predominate in the ſaline part of a mineral 
water, we may endeavour to diſcover it, by its blackning a ſolution of 
galls ; by its vomitive operation upon the drinkers; (tho' this may ſome- 
times prove uncertain ; eſpecially becauſe an inviſible mixture of arſenic, 
or, perhaps, arſenical fumes, may give the water an emetic quality ;) 
by putting alkalies to a ſtrong ſolution of the ſuppoled vitriol, and 
obſerving whether it wall afford a * or yellowiſh precipitate, if 
ſalt of tartar, or ſpirit of urine, dropt into it; and, laſtly, by 
taking notice, whether a ſulphureous ſpirit will make a blackiſh, or 
a very dark colour with it; as I found it would do with ſeveral vitrio- 
lic liquors; and even in one, wherein we had diſſolved but a grain 
of a natural vitriolic ſubſtance, in above four or five thouſand times 
its weight of ſyrup or water. But I do not remember to have found 
vitriol a maniteſt ingredient in any of the waters about London: which 
ſeems the more remarkable, becauſe ſeveral places about that city 
abound with marcaſites, the parents of vitriol. And a curious French 
gentleman, who had a particular occaſion to take notice of the ſedi- 
ments of many mineral waters in his on country, told me, he never 
met with any that was manifeſtly vitriolic: and he ſeem'd to be of 
opinion, that no vitriolic ſpring had yet been diſcover'd, among the 
many mineral ones of France. ; | 
Since we ſo rarely meet with either manifeſtly acid, or evidently 
alkaline ſalts, ia our Exliſh mineral waters; it may delerve a ſerious 
enquiry, what other falts they may be impregnated with; and eſpe- 
cially from what falts, the purgative virtue that is found in many of 

Vor. III. | Uuu | them, 


814 Heads for the Natural Hiſtory 


Mevicins, them, as thoſe of Epſom, Barnet, Afton, &c. proceeds. Common alt, 
indeed, as is already noted, I have found tokens of in the German Spam 
water, and in all the Engliſh mineral waters, without exception, that I 
bad occaſion to try; yet I did not find that ſalt ſo plentifully in any 
of them, as to ditcloſe it ſelf by cryſtallizing into cubical grains. 
And the way I made uſe of to examine the ſaltneſs of the water, with- 
out cryſtallization, is not equally certain in all ſorts of them. But 
becauſe I had not enough of theſe liquors to evaporate them in large 
quantities, tho' I could not diſcern in the clear ſalts they afforded, 
either vitriol, ſalt- petre, alum, or even common ſalt, by their peculiar 
ror aqgrren figures; I dare not confidently fay, that none of our Ergliſh 


| s abound with any of thole falts. However, as far as I can 
gueſs by the trials I have hitherto made, the falt that is found in our 
purgative waters, and plentifully in ſome of them, does not belong 
to any known ſort of ſalts ; but is either of a kind for which we have 
yet no name; or, what ſeems more probable, is a ſalt of a compound 
nature, made up by the coalitions of ſome, or all of the ſalts above- 
mentioned, with, perhaps, ſome other ſubterraneal, nameleſs ſalt, which 
the ſpring diſſolves in its paſſage. That two bodies, neither of them 
cathartic, may, by a change of texture in each, compoſe a third body 
that is briskly purgative, I have found by experience. Beſides, by 
burning falt of tartar with about double its weight of common ſulphur, 
E thence obtained, as I expected, a neutral falt, that had peculiar qua- 
lities, different from thoſe of the bodies employed to compoſe it: and 
an ingenious empiric told me, that in the doſe of half a dram, bein 
taken in wine, or broth, it wou'd purge conſiderably, yet gently, a 
without griping. And I have ſometimes made out of common ſulphur, 
à cryſtalline falt-of a vitriolic taſt; the like to which may, poſſibly, 
be made under-ground, where there are ſubterraneal fires, tho', perhaps, 
not obſerved, nor ſuſpected; fince we prepared this ſalt, without adding 
any thing to the ſulphur, only by the help of fire and common water. 
And I remember, that a great virtuoſo, ſeveral years ago, brought me 
a certain unknown falt, afforded by a ſpring adjoining to his eſtate in 
the weſt of England, which I quickly told him was of the nature of the 
Sal mirabile Glauberi, and predicled the phenomena it would exhibit upon 

icular trials; which came to paſs accordingly. . 
27. The obſervables in the terreſtrial portion of the Caput mortuum, in refe- 
rence to the ſaline; its colour, odour, volatility, or fixity in a ſtrong fire; its 
folubility or inſolubility in ſeveral menſtrua, as ſpirit of vinegar, ſpirit of wine, 
oil of tartar, &c. : | 
Differen Lis ſurprizing to obſerve, how great an inequality there ſometimes is, 
| mor F in the 88 that the ſame quantity of two different mineral waters 

-aput mor bears, to the Caput mortuum they reſpectively afford: fince a pound, for in- 
— ſtance, of one, may, after evaporation, leave behind it, perhaps, more 
miners! was Grams of a dry ſubſtance, than a pound of the other leaves grains. 
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liquor; whilſt mineral waters that are purging; and manifeſtly more 


ponderous, in ſpecie, than common water, leave, after exhalation, a con- 


ſiderable quantity of reſidence, tho' ſome far leſs than others. 


From a pound of Barnet water, which is purgative, ſlowly evapo- 
rated, we obtained a dram of white powder; but from the like quan- 


tity of Tunbridge water, only about one grain of mortuum : and, 


if I miſremember not, we had but about a grain and a half, from twenty- 


five ounces of German-Saw water. | 


It may ſeem ſcarce credible to many, that ſo ſmall a quantity of 


matter, of which, perhaps, not one half is ſaline, or metalline, ſhould 
impart a manifeſt virtue to ſo great a proportion of water: but this 
difficulty did not much trouble me, [A purpoſely made ſeveral 
experiments, to diſcover how ſmall a proportion of mineral matter 


may ſuffice, when diſſolved, to impregnate common water. One grain 


of iron-ſtone, caſually found near the ſprings at Iſlington, (from which 
mineral, thoſe waters probably derive their virtue,) being opened by 


14 


fire, and diſſolved, as far as it wou'd, in a little ſpirit of ſalt, we let 


fall a drop or two of the yellowiſh ſolution into a great proportion of 


the infuſion of galls, to which it preſently gave a deeper colour than 
Tunbridge water, or even that of the German-Paw, uſually affords, , here at 


London, with the powder of galls: ſo that we imagined, if we had then at 
hand a competent quantity of the infuſion, the remaining part of the 
ferruginous ſolution wou'd have colour'd a ten times larger quantity 
of the infuſion, than our trial was made upon, This will be eafily 
credited by him, who conſiders an experiment we, afterwards, made to 
the ſame purpoſe „ by diſſolving half a grain of a good marcaſite, taken 
up not far from London, in a {mall quantity of ſpirit of nitre. This 
ſolution we put into a pound of a pretty high tincture of galls, 
made by infuſing them in common water; and finding, as we expected, 


that the mixture grew very dark, we filled a vial with it, and emptying. 


that vial into a larger glaſs, we filled the ſame vial three times with 
common water to dilute it ; notwithſtanding which, this new mixture, 
being put into one of our uſual glaſſes, appeared of a colour much 
deeper than that which the water of Tunbridge, or the Sam, had for- 
merly given with the powder of galls: ſo that, probably, if another 
vial of common water had been added, it wou'd yet have afforded a 


purple colour, if not a deeper: ſo that one part of a diffolyed marca- 


ſite communicated a tintture to 61440 parts of the infuſion of galls. 


And what makes the experiment more conſiderable, is, that this 


ſmall quantity of marcaſite, was not it ſelf wholly ferruginous, or 
metalline: for, from our Engliſh marcaſites, as well as others, I have 


obtained a conſiderable quantity of ſulphur like the common ſort ; beſides 


which, they afford a confiderable one of a terreſtrial ſubſtance, 


Uuu 2 Since 


2 


As far as I have hitherto obſerved, thoſe ferruginous waters that are Meprcine, 


not heavier than common water, and uſually prove diuretic, afford bu 
little Caput mortuum, or dry ſubſtance, upon the total evaporation of the 
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2. 

Mebicixs. Since, then, the marcaſite impregnated ſo much water with its groſs 
parts, obtain'd by a bare ſolution, it ſeems highly probable, that the 
— = - ſame quantity of liquor may be impregnated by a far leſs quantity 
of mineral matter, attenuated by being rais'd in the form of fumes or 
exhalations: and, that imperfett or embryonated iron may be thus rai- 
ſed, appears from hence, that iron will manifeſtly emit copious fumes, 
without the help of external fire. And if it be with ſome ſuch ſpiri- 
tuous and volatile exhalations, that a mineral water, as thoſe of Tun- 
bridge and Iſlington is impregnated, tis eaſie to conceive how they may 
ſoou loſe their chief virtues by the avolation of their fine parts, up- 
on their being removed to a diſtance from the ſpring-head, And to 
make it probable, that. vitriolate corpuſcles may be made to aſcend 
without loſing their nature, I ſhall here mention an experiment that 

I deviled, to give ſome light into this matter. I had often found, b 
tryal, that a fpirit, richly impregnated with volatiliz d ſulphur, — 1 
with vitriol, whether in the form of a powder, or a ſolution, produce, 
in a trice, a very dark or blackifh colour: and gueſſing, that in mer- 
cury, turn'd, by the addition of falt and vitriol, into corroſive ſublimate, 
many of the vitriolate corpuſcles might aſcend with the mercurial 
ones, I drop'd a volatile ſulphureous tinfture upon good ſublimate, 
and found it preſently turn to a very opake colour, To ſhew, alfo, 
that to make a great dilatation or diſperſion of the ferruginous cor- 
puſeles of an ore or mineral, there needs no ſpirit of ſalt, or the like 
diftitf> menſtruum; I procured, from a place where artificial vitriol 
is made, ſome of the liquor they employ before they caſt in iron 

that being corroded thereby, it may increafe the weight, an 
give ſolidity and ſome other qualities to the deſign'd vitriol. For 
tho* this liquor be made without any chymical menſtruum, bare- 
ly by rain or ſnow-water, that impregnates it ſelf with ſaline or me- 
talline particles, in its paſſage thro beds of marcaſites, that lie ex- 
poſed to the ſun and air; vet in this water ſuch numbers of ferrugi- 
nous corpuſcles are diſpers'd, that having let fall four drops of it into 
twelve ounces and a half of common water, this liquor, as I expe&ed, 
was thereby ſo much impregnated, that, with powder of galls, it preſently 
produc'd as deep a colour as good Tunbridge water would have done. 
So that fuppoſing a drop of this liquor to weigh about a grain, as by 
ſome tryals purpoſely made we found it did, we fee that one part. 
of the vitriolate water was able, manifeſtly, to impregnate fifteen hun- 
dred parts of common water. And yet, of theſs four drops or grains 
of the vitriolate liquor, a conſiderable part may very probably be con- 
cluded, from the way of its production, to have been rain-water ; ſince, to. 
examine this ſuppoſition, we flowly evaporated ſome ounces of that 
liquor; and found the remaining dry ſubſtance amounted not to the 
fourth part of the weight of the whole; whence 'twas eaſie to con- 
clude, that one grain of vitriolate ſubſtance wou'd have impregnated 
$x thouſand times its weight of common water, ſo. as to. make it fit 
* to 
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to produce, with galls, a purple tinfture. We afterwards found, up- Mrpicixg. 
on a careful tryal, that the experiment will hold, tho' the proportion 


of the water, to the grain of tinging ſubſtance, ſhou'd exceed that 
above-mentioned by the weight of ſome hundreds of grains. 

28. Whether, and how much, the earth of the mineral water loſes by a ſtrong 
and laſting ignition; what changes of colour, &c. it thence receives; whether it 
be, of it ſelf, capable of vitrification, and what colour it will impart to fine pul- 
veriz'd Venice glaſs, when exattly mix d therewith, and flux d into a tran- 
ſparent glaſs. | 

29. The economical and mechanical uſes of the mineral water in brewing, ba- 
king, waſhing of linen, tanning, dying, &c. as theſe may, ſeverally, aſſiſt in diſco- 
vering the ingredients and qualities of the liquor. 

30. How to imitate the natural medicinal waters, by chymical and other arti-- 
ficial means, in order to diſcover the quality and quantity of the ingredients that 
impregnate the ſame. 

To make a luccedaneum for mineral waters, ſuch as thoſe of the 


Spam or Tunbridge, we took one part of very good filings of iron, and Spaw-warer-- 


ten parts of good diſtilld vinegar. Fheſe were put into a bolt- head 
well ſtopt; and then, in a mild heat of ſand, we digeſted them for about 
two days, andafterwards augmented. the heat till the liquor appear'd- 
of a deep orange colour, yet tranſparent. Part of this tincture we 
poured off, and kept well ſtop'd by it ſelf; becauſe, tho“ by a longer di- 
geſtion and a greater heat, we obtain'd a very red tincture, yet we 
did not fo much value it, becauſe, when the menſtruum is too much 
impregnated, the metal uſually precipitates, aud the fine colour is de-- 
ſtroyed. Of the firſt tincture we let fall four drops into eight ounces and 
an half of clear common water, whoſe colour was not thereby ſenſibly al- 
ter'd; and the vial, containing this mixture, being well ſhaken, that 
the tincture might diffuſe it ſelf the more thorowly, we kept it care-- 
fully ſtop'd for uſe, as being our factitious Sam water. A ſpoonful, 
or ſomewhat more of this, with about a quarter of a grain, or leis, 
of good freſh powder of galls, would preſently afford a purpliſh tin- 
cture, like that of natural ſprings impregnated with iron; and.if the 
mouth were waſh'd therewith, it appear'd to have, like thoſe natural 
waters, a manifeſt 3 taſt. But theſe artificial Acidule ought to 
bs adminifter'd ſoon after they are made; for experience has inform- 
ed: me, that when kept too long, they loſe much of their brisk- 
neſs and force. I ſometimes here perceived, there would. ſubfide- 
to the bottom, a certain reddiſh: ſubſtance, as it were oker, . which 
ſhew'd the degeneracy of the liquor: and ſome ſuch thing 1 have ob- 
ſerv'd in natural chalybeate waters, too long or: negligently kept. 

31. Particulars omitted, but directly belonging to the hiſtory of mineral water t. 

32. Miſcellaneous obſervations and experiments, indirectly referable either co 
ane or more of the ſpecified heads, or to the common ſubject of them all. 
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S EC T. IV. 
— 757 come, in the laſt place, to give a ſet of heads for the hiſto- 
Fe mineral ry of a mineral water, conſider d as a medicine. | 


water ci. . To what tempers and conſtitutions the propos d mineral water is the 
os me proper, to what leſs proper, and to what noxious or inconvenient. my 
2. In what ſtated diſeaſes and particular caſes it is proper, or ſuſpected to be 
- dangerous, if not certainly hurtful. | Mar 5 
3. What difference there is between the water taken up, and preſently drunk 
at the ſpring it ſelf, or other receptacle, and when carried to ſome diſtance 
from thence, whether in open or well clos'd veſſels. 1 5 
4+ The manifeſt operations of the water in thoſe who take it, whether by vomit, 
ſtoal, urine, or by any two, or all of theſe ways together. | 751 
5 Whether any occult virtues are diſcoverable in the mineral water, and 
« if any, what they are. | | 14131 10 39130 
6. What difference in the effects of the mineral water proceeds from its being 
- drunk, all of it, quite cold, or hot, or luke-warm, or one part when tis in one of 
theſe tempers, the reſt when in another. 
7. How to promote or facilitate the operation of the water in ſome, by taking it 
in bed, and nates by modes ce 8 5133 Tale 6 by gov 4 
8. What aſſiſtance | to the operation of the water, vi 
- with it, 7 in the fir draught, tee, to make it paſs the 3 — 
correlt its crudity, or ſtrengthen the ſtomach and viſcera. 
9. What advantages may accrue from preparing the patient's body before he 
enters upon his courſe of the waters; and what inconveniencies may attend the neg- 
left of ſuch preparation, eſpecially in groſs, foul, or much obſtrutted bodies. 
10. The aſſiſtance the water may receive by gentle purging medicines, diſcreet 
ly, given at proper intervals. 190 3 fed worm! 10 
11. The moſt proper doſe or quantity of the water to be taken at once; the 
- compaſs of time wherein it ſhou'd be all drunk; and the gradual encreaſing and 
leſſening the doſe required at the beginning, and ſometimes before the end of 
the whole time appointed for taling it. y' TEENY 
12. How much the greater or leſſer ſpace of time, ſpent in taking the water, 
condures to its good effetts ;, and what is the fitteſt meaſure of time to continue 
the drinking of it; reſpett being had to the patient's ſtrength, diſeaſe, the time 
of the year, the accidental temperature of the air, and other conſiderable cir- 
- cumſtances. * © 18 ; if : n 
= . Whether the drinking of the mineral water, for ſeveral years together, be 
found neceſſary, or more beneficial, than to intermit it ſometimes, for a year or 
two, or perhaps longer, and then to repeat the uſe of it. | 


14. The 
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14. The regimen, as to meat, drink, exerciſe, fleep, &c. that org bi to be Meprcine; 
obſerved by thoſe who take the water; and of the inconveniencies that are 


apt to follow a neglect herein. 

I5. The ſigns that ſhew the water to work kindly and deftualy ; and 
the ſigns of its daing the contrary ;, with thoſe of its. having proves already 
hurtful ; or of its being likely to prove ſo. | | | 

16. The inconveniencies, or ill accidents, obſerved to happen, either during the 
ceurſe, or ſome time after tis over; eſpecially to perſons of particular — 


tions, or in particular circumſtances; and the means to prevent or remedy 


ſuch inconveniencies. 


17. Whether it is neceſſary, or uſeful, to take phyſic, after the courſe is finiſhed ;, 
and, if it be, what are the fteſ times and medicines to be em loyed, NEE 


any bad eſfects; and what is the danger of neglecting to make uſe of them. 
18, Whether, and how the mineral water may be uſefully given, by being added 
to other liquors, or things; as by boiling meat in it, or , 


with the addition, a farther preparation, as when wine, &c. is mixed with it; 


or when with milk "tis made inte poſſet- drink; or, laſtly, when brew'd with malt 


alone, or with that and hops, and ſo turned into ale or beer. 
19. Whether any ſuch ſaline, or ot her ſubſtance, may, by evaporation, inſpiſſa- 


tion, calcination, &c. be extracted from the mineral water, as, being given in 


a ſmall doſe, may be ſubſtituted as a ſuccedaneum to large quantities of the natural 


water. 
20» Of what uſe the mineral water may prove, when outwardly applied, as by 
waſhing ſore eyes, or ulcers bathing in it, &c. and whether the mud, or ſedi- 


ment, it leaves where it paſſes, or ſtagnates, being externally applied, may have the 
lame, or other medicinal. virtues; and if ſo, how that is to be adminiſtred to - 


make it exert them. | 


21. Some mechanico-medical trials to be made upon animals, which may help us to 


conjecture at the qualities of the mineral maters; as by injecting it into the veins 


of a dog, to try, whether it will coagulate his blood, make it more fluid, or power- - 
fully operate by vomit, ſtool, or urine ;, as alſo by keeping a dog very long, without 


allowing him any other liquor than the mineral water. 


But I propoſe ſuch particulars as theſe, ouly as analogous experi- 
mens, or ſuccedanea to trials, that cannot well be made in the human 


body. And, indeed, all the heads of this third part of our deſigned 


hiſtory, belong properly to phyſicians; many of whom are far better 


qualified to cultivate this lu-jett, than I: for which reaſon I willingly - 


refign it into their hands. 


Thus much, however, I muſt be allowed to ſay, that to compile an 
accurate hiſtory of mineral waters, is a task of exceeding great diffi- - 


culty.. There are ſo mauy circumſtances of ſeaſons, weather, place, 
with a multitude of other coutingencies, which may vary the phenomena 
and effects of theſe waters, that to comprize ſo many different things 


at ouce, and lurvey them at one view, 10 as to be able to ge" 
| Wi 


receiving, _— | 
k 
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Mevicine. with certai upon the nature, the medicinal operations, and other 
effects — "ſeems, till farther trials and enquiries have been made 
about them, a thing impoſflible.* | 


* That the nature and properties of | in a few years after, M. Lemery coming to 
mineral waters may Change in time, or | examine them again, {found them quite 
by accident, we have a remarkable inſtance | different, Sce HH. de T., A. 1701, 
in thoſe of Peſy in France, which M. ds | p. 78. | 
Clos firſt examined, with great care ; and, 0 
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P H E W ching upon which thi een and un- 7h; healthy 


wholeſomneſs of the air depends, is the impregnation it or unbealtihx 
receives from ſubterraneal effluvia. And, tho' this be a cauſe See "_ 
9 over looked by phyſicians, yet 'tis often very conſiderable in its Pond we Tabs 
effects ly 
The effluvia that affeft hes air, may be diſtinguiſhed into ſeveral — 
ſorts, according to their reſpective natures: but I ſhall now only take 
notice of the differences which may proceed from place and time. 
With regard to the former, ſome of them ariſe from the cruſt, or 
more ſuperficial parts of the earth ; and others have a deeper origin, 
aſcending out of the lower parts, — bowels, of the terraqueous globe. 
And in reſpett of the latter, ſome ſubterraneal effluvia are almoſt con- 
ſtantly ſent up into the air, which I therefore call ordinary emiſſionsʒ 
and others aſcend but at certain times, diſtant from one another; and 
theſe I call extraordinary emiſſions; whether they come at ſtated ſea- 
ſons, and ſo deſerve the title of periodical ; z or uncertainly, ſometimes 
with far greater, ſometimes with much ſmaller intervals; and ſo may 
be called fortuitous or irregular. 
_ *Tis frequently obſerved, that marſhy grounds, and wet foils, are 
_ unhealthfu il, becauſe of the moiſt and crude vapours, that the ſtagnating 
waters ſend up too plentifully into the air. On the other hand, dry 
ſoils are generally look'd upon as healthy. And, indeed, theſe obſer- 
vations ſeem moſt commonly to hold true: but, beſides what can be 
juſtly aſcribed to ſuch moiſt yapours, or dry exhalations, in in many places 
Vor. III. | Xxx the 
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the wholeſomnefs or unw holeſomneſs of the air, may be aſcribed to 
other ſorts of effluvia, from the ſoil, than thoſe that act merely, or, 
perhaps, principally, either as moiſt. or dry. 3 | 
To deliver my thoughts the more diſtinctly upon this ſubject, I ſhall 
lay them down in four qbleryations, or propoſitions. 


þ 


PROP. L 


* ſeems probable; that in ſeveral 8 the wholeſomneſs or unwholeſom- 


the 
* 
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neſt of the air, in the general, may be, in great meaſure, due to ſubterraneal 
expirations, eſpecially to thoſe I call ordinary emiſſions. 


For, in ſome places the air is obſerved” to be much more Healthy, 
than the manifeſt qualities of it would make one expect: and, in many 
of theſe caſes, I ſee no cauſe, to which ſuch a happy conſtitution may 
more probably be aſcribed, than to friendly effluvia ſent up from the 
foil into the air; which particles, either by promoting perſpiration, 
or by kindering the production, os checking the. activity of morbific 
ferments ; or by mortifying and diſabling ſome noxious particles, that 
would otherwiſe infeſt the air, &. may greatly contribute to keep the 
bodies of ſuch as live in that air, in the regular and deſirable ſtate, we 
call health. I know 'tis generally thought, that mineral bodies ſend 
up exhalations, hurtful to plants and animals; but when. we ſpeak of 
fubterraneal Ly 4 indefinitely, we include more particulars than moſt 
men are aware of; there being a great number and variety of bodies, 
that nature has lodged in her ſtore-houſes under the ſurface of the 
earth. And of thele differing ſorts, tho? tis probable the effluvia of 

reateſt part are unhealchful to man, yet there may be others 
"ty to him. It has been obſerved, that over ſome tin-mines in 
weſtern. parts of England, not only trees, but far more tender 


Pants proſper and flouriſh; and I have ſeen verdent trees growing 


ﬀ over a. vein of another ſort of mineral, that lay near the ſurface 


of the earth: tis, likewiſe, obſervable, of ſuch. as conſtantly dig in 
thoſe tin-mines, that they arrive at a great and vigorous age. And 


an ancient poſſeſſor of ſome of theſe mines aſſured me, that tho' moſt 


of thoſe viſible fumes had a ſmell that participated of ſulphur, or 


bitumen, yet others were well ſcented. I remember too, that a friend 
of mine, and another gentleman, being partners in a chargeable attempt 
to diſcover a mine; in digging deep for it, they accidentally broke into 
a vaſt ſubterraneal cavern; into which, becauſe the diggers would not 
venture, one of theſe gentlemen cauſed himſelf to be let down, and 
there found the air very temperate and refreſhing; ſo that he long 


breath'd it with delight: and on the ſoil he diſcovered many and 


various minerals, moſt of them embryonated, or imperte&ly form'd ; 
with plenty of a kind of mineral earth, whole ſmell was fragrant, and 
very pleaſant, both in his judgment, and that of ſome. ladies. And, 


when 
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when ſome of thoſe minerals were brought to me, a ſmall lump of this Mepicive. 
earth that was among them, having now been kept ſo long in the air, as ,,GS Ve 
to ſpend moſt of its odoriferous particles, yet the ſmell it till retain'd, 


was, tho faint, yet pleaſing. 

That from foſſils lying hid under the ſurface of the earth, and 
having a conſiderable ſpread, there may plentifully aſcend whole. 
ſom effluvia into the air, ſeems to me the more probable, be- 
cauſe I obſerved, at a certain place in Ireland, a very large ſheep-walk, 
that produced ſhort, but excellent graſs; the ſpot being juſtly reputed 
very healthful : the reaſon whereof, from confidering the circumſtances, 
ſeemed owing to this, that the ſoil was ſuſtained by a large tract of 
lime-ſtone, which, I ſuppos'd, continually emitted exhalations into the 
air: and it has been long and generally obſerved, that as far as the 
lime-ſtone extends, that tract of ground makes the ſnow which falls on it 
thaw much ſooner, than on the neighbouring lands. 

And a perſon, who had been employed in ſeveral mines, told me; 
that at a place in Derbyſhire, he and others had obſerved, a large 
tract of lime- ſtone- land to be ſo warm, as to diſſolve the ſnow that fell 
on it, very much ſooner than another great tract bordering upon it, 
where the ſoil lay only upon free-ſtone. 

An ingenious perſon, alſo, who had viſited the Hungarian and Bohemian 
mines, told me, that, during his ftay — the former, he often 
walked abroad with the overſeer of them, who delighted to breathe 
the freſh morning air, upon ſome hills abounding with minerals; and 


that his guide made him obſerve, when they were over a tract of 


land which afforded a noble kind of ore, called Rot-gulden-ertz, he 
found the ſmell to be pleaſing, and the air refreihing. And tho' in 
paſſing over ſome other mines, he found himſelf moleſted by offenſive 
fumes, he felt no ſuch effect, when upon that ground under which 
there ran veins of cinnabar, or a mine of quick-ſilver ore: and his 
guide told him, that next the Rot- gulden- ertæ, the ſoil containing theſe 
cinnabarine veins, was that whoſe air was the moſt eligible for pleaſure 
and wholeſomneſs. And no wonder, that in ſome places the ſubjacent 
foſſils ſhould impregnate the air with wholeſom effluvia ; for I once 
ſaw a tract of ground, famous for a good pottery, where, beſides 
many other mineral earths which 1 took notice of, there was a groove, 
that reached fifteen or twenty feet beneath the ſurface of the earth 
whence they dug up a kind of white clay, ſo richly impregnated with 
ſubtile and noble parts, that it afforded a chymiſt or two of my acquain- 
tance, a large quantity of a ſubtile ſpirit, of a volatile and ſaline nature, 
which, upon trial, they highly extoll'd for its cordial, and other 
virtues in phyſic; and which, by ſome peculiar mechanical trials I 
made with it, I concluded to abound with a volatile ſalt, not unlike 
that of urine or hartſhorn. Since then, ſome ſuſpected foſſils may be 
enriched with medicinal and fugitive falts and ſpirits; it may rea- 
ſonably be ſuppos d, that theſe aſcending into the incumbent air, will 

RRKY2 highly 
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MepicixE. highly conduce to the wholeſomneſs of it. And the chymical exami- 
nations I have made of ſome boles, and other bodies, which are 


unregardedly comprized under the confus'd notion of earths, makes 
me ſuſpect, that there may be far more ſpecies of ſalubrious foſſils, 
than are yet taken notice of | 
But it will appear the more probable, that ſubterraneal tracts, of 
great extent, may, for a very long time, ſend up into the air, large 
expiratione, not diſcernable by any of our ſenſes, from conſidering, 
that the common air wherein we live and breathe, always abounds, and, 
for many ages, has been impregnated with the plentiful magnetic 
effluvia of the earth, which our Gilbert and others, have proved to 
be a great, tho languid magnet; and whoſe emanations, as they con- 
ſtantly ſtream thro? the air, are capable of paſſing thro' the pores of 
laſs it ſelf, and acting almoſt inſtantaneouſly, yet manifeſtly, upon 
dies hermetically ſealed up in it. But, tho' it may hence probably 
appear, that the wholeſomneſs of the air in ſome places, is chiefly, or 
at leaſt in part, due to the wholeſom expirations of ſubterraneal 
bodies; yet, generally ſpeaking, the air is depraved, in far more places 
than it is improved, by being impregnated with mineral expirations. 
And, indeed, among the minerals known to us, there are many more 
noxious, than wholeſom : and the power of the former to do miſchief, 
is far more efficacious than of the latter to do good; as we may gueſs 
by the ſmall benefit men receive in point of health, by the effluvia of 
any mineral, or other known foſſil, in compariſon of the great and 
ſudden damage that is often done by the expirations of orpiment, 


 fandarach, and white arſenic. The ingenious perſon, lately mentioned, 


told me, that when his guide and he walked over ſome veins of theſe 
noxious minerals, he met with ſeveral odorous ſteams, which, tho? 
differing from one another, agreed in being all offenfive to him; and, 
particularly, ſome of them by their ſharpneſs, and others by giving 
him a difficulty of reſpiration, We may here take notice of the 
Averni, ſaid to be found, ſome in Hungary, and ſome in other countries; 
where there aſcend out of the earth ſuch noxious and plentiful exhala- 
tions, as kill the animals that draw in the air they infect; and ſome 
of them are able to ſutfocate even the birds that fly over them. But 
there are numerous places, where *tis leſs manifeſt that hurtful exha- 
lations aſcend into the air. Whole tratts of land, near the ſurface of the 
earth, ſometimes abound with marcaſitical minerals, as thefe do with 
a ſharp vitriolic ſalt; which, together with the ill condition'd ſulphur 
they alſo plentifully contain, aſcend into the air, and render it corroſive. 
Lonce took ſome Frgliſh ſhining marcafite, and caus'd a pound of it to 
be diſtill'd in an earthen veſſel, with a ſtrong fire; by which means, 
notwithſtanding: its drynels, I obtained two or three ſpoons-fullt of a 
limpid liquor, that ſmelFd very ſtrongly, like Gas ſalphuris ; and appear'd 
manifeſtly to be of an acid nature, both by the taſt, and by readily 
corroding, and diffolying- unbeaten coral, even in the cold. And the 

1 mine- 
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mineral afforded me, together with this liquor, about an ounce and Memicins; 
three quarters of inflammable ſulphur ; part whereof, aſcending in the 


form of very agile corpuſcles, faſten'd themſelves all about the 
inſide of the receiver, and there compos'd ſeveral thin coats, or films, 
as twere, of ſulphureous matter ſticking to one another; which, at 
their being firſt taken off, and for ſome time after, might be bent, or 
folded like leaves of paper, but afterwards harden'd in the air. Mine- 
raliſts, and credible authors, mention ſeveral places as abounding with 
marcaſitical foſſils; but I am apt to think, they are far more common 
than is vulgarly taken notice of: for I have met with them where one 
would little expect them. And, tho? in England all our vitriol be made of 
vitriolic ſtones, or bodies that paſs for ſtones; yet that is not true 
which our mineraliſts thence conclude, that there 1s no other vitriolic 
or marcaſitical matter in England; for a famous dealer in foſſils, having 
found a mine, which he knew not what to make of, addreſſing himſelf 
to me, I diſcover'd it to be a vein, that lay at ſome depth under ground, 
and ran along like a vein of metalline ore, conſiſting of a black. and 
heavy matter; which, upon a few eaſie trials, I quickly found to be ſo far 
of a vitriolic nature, that, to my wonder, it yielded in a few hours, 
plenty of pure vitriol, without any troubleſome or artificial preparation. 


FE KOFI 


It is probable, that, in ſeveral places, ſome endemical diſeaſes, principally, or 
at leaſt in part, depend upon ſubterraneal ſteams. 


By endemical diſeaſes, I do not only mean ſuch as-are very peculiar - 
to this or that country ; as the Plica is {aid to be to Poland, and there- 
fore called Polonica; or an odd kind of colic in one part of France, , 
from whence tis termed Clique de Poictou; but alſo thoſe that rage more 
in ſome countries than in moſt others, as agues in Xent, and in that 
part of Fſſx they call the Hundreds; the conſumption in England ;, and 
fluxes of the belly in Irland, where they are ſo common, as to paſs 
under the name of the country diſeaſe. . 

That theſe endemical, or local diſtempers, in many places proceed 
from ſome exceſſive heat, moiſture, or other manifeſt quality of the 
air; from bad diet, vulgar intemperance, and other caules that have 
little or no connexion with ſubterraneal reeks, I readily grant; but, 
that in ſome places they may either be 8 caus'd, or much 
fomented by noxious effluvia, I am inclin'd to ſuſpect. | 

For, 1. There are ſome places, in which the endemical diſeaſe cannot 
be probably imputed to any manifeſt cauſe; ſince it often happens, 
that the cauſes aſſigud of them, if they were true, muſt produce the 
like diſtempers in many other places, where yet it is notorious that 


they are not endemical. | 
| 2. Sub- 
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Mzepicins. 2. Subtercaneal bodies may ſend up large fteams, of different kinds, 
io ine air, | 


3. The materials that ſend up theſe effluvia may be of a large 
extent, I have ſometimes obſerved, and that in more countries than 
one, a whole tract of land abounding with minerals of one kind; 
and at no great diſtance from it, another large tract, whole ſubterra- 
neal part abounded with minerals of a very different ſort. 

4. Tis, alſo, highly probable, from the nature of the thing, that 
thoſe large ſteams which impregnate the air, may greatly conduce to 
make it hurtful to a human body, in a way requiſite to produce a 
determirate diſeaſe. And, ſome parts of the ſubſtance of the air, 
not only affect human bodies, or, at leaſt, many individuals among 
them, as they are taken in by reſpiration, but as they outwardly touch 
the skin: and the skin being full of pores, perhaps of different ſizes 
and figures, thoſe corpuſcles that get in at them, may have their 
operation, even upon the moſt inward parts of the body. 

Tis obvious that I here take the air in its more vulgar and lax 
ſiguification, for the atmoſphere, which abounds with vapours, ex- 
halations, and, in a word, with corpuſcles of all ſorts, except the 
larger kind of ſpringy ones; and many of them may be ſo ſmall, and 
ſolid, or ſo conveniently ſhap'd, as to enter ſome of the numerous 
orifices of the minute glandules of the skin, or at other pores of it. 
Thus, tho? paper be not pervious to the uncompreſs'd elaſtic parts of 
the air, yet it may be eaſily penetrated by other corpuſcles of the - 
atmoſphere: for, I have prepared a dry body, out of a ſubſtance be- 
longing to the animal kingdom, which being wrapp'd up in paper, 
would, without wetting or diſcolouring, or any way ſenſibly altering 
It, paſs in a trice thro' the pores of it in ſuch plenty, as to exert a 
manifeſt operation on bodies placed at ſome diſtance from it. And, 
tho” a bladder almoſt full of air, having its neck well tied, be held 
near the fire in various poſtures, the elaſtical air, tho' rarified, or 
attenuated by the heat, will rather burſt the bladder, than get out at 
its pores; yet we have often prepared a certain ſubſtance, belonging to 
the mineral kingdom, that, if a bladder were wet or moiſt, would 
readily pervade it, and have a ſenſible effeft even upon ſolid bodies 
placed within it: yet the bladder of urine conſiſts not of a ſingle 
membrane, and 1s, probably, of a ſtronger texture, than many other 
membranes of the body, or the epidermis. But it may be ſaid, *tis 
ſcarce conceivable, that in ſo many ages as endemical diſeaſes have 
afflicted ſome countries, the ſubterraneal matter, to which I, in great 
meaſure, impute ſome of them, ſhould not be ſpent and exhauſted. 
And, perhaps, indeed, ſome diſeaſes may have ceaſed, in places where 
they were once endemical; and others may have appeared in their 
ſtead. Tho' *tis very poſſible, that many ſubterraneal bodies, which 
emit effluvia, may have in them a kind of propagative or ſelf-multi- 
plying power; proceeding from ſome ſeminal principle, or ſomething 
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analogous to a ferment ; or elſe ſome maturative property, whereby Mxbicixx. 
an inanimate body may gradually admit of ſuch a change, or acquire 


ſuch qualities, as ſeem perfective of it, and, perhaps, give it a new 
denomination. 

But we know nothing of the nature, or conſtitution, of the lower 
* of the terreſtrial globe; and but little, experimentally, of what 
ies beneath that very thin cruſt, to which human induſtry has been 
hitherto confined. Whence it is not abſurd to ſuſpett, that from the 
lower ſubterraneal regions, there may be, either continually, or perio- 
dicaly, emitted into the region of mines, great plenty and variety of 
mineral exhalations, which continually repair the loſs of thoſe, that, . 

from time to time, aſcend out of the foſſil region into the atmoſphere. 

But farther, bodies ſo heavy, and conſequently ſo abounding in parts 
of ſolid matter crowded together, as minerals, and other foſſi ls, may 
well be fuppos'd capable, without great waſt,to emit numerous ſuch minute 

rticles as effluvia, for an exceeding long time. *Tis ſurprizing, how- 
ong ſome load-ſtones, ſever d from their mine, have been kept in the 
air, without any ſenfible diminution of their virtue. An eminent phy- 
fician, who was skilfd in perfumes, affirm'd to me, that an adventitious 
perfume, introduced, by art, into a ſilver watch-caſe which he uſually 
wore, continued to be well ſcented for ſixteen years. The ſame perſon had 
a way of perfuming. factitious marble quite thorough, whole grateful . 
ſcent he affirm'd would laſt exceedingly ; and of this perfumed marble - 
he preſented me a ball. | 

We muſt, alſo, obſerve, that ſubterraneal effluvia may contribute to 
endemical diſeaſes, not only as they vitiate the air, but as they im- 
pregnate or deprave the aliments: for, they mix themſelves 
with the water, which either men drink, it ſelf, alone, or make into 
factitious liquors. And that many waters are imbued with mine 
ral corpuſcles, may be judged by ſome of the medicinal ſprings: for, 
tho” ' ſeveral Acidula and Therme afford a large quantity of palpable - 
fulphur or falt, yet all do not; and having purpoſely examined a 
famous ſpring, I could, with a pair of nice ſcales, ſcarce dilcover any 
ſenſible difference between the medicinal water, and the common water 
that was to be met near the ſame place. And that which impregnated : 
this, and which 1 found by trial on my ſelf, enabled it to work very - 
manifeſtly like a mineral water, was a ſort of corpuſcles ſo minute and + 
ſubtile, that if the bottles were not kept well ſtopt, they: would in a 
ſhort time vaniſh, and leave the liquor diſpirited. Experience has . 
aſſured me, that there are ways of making common water violently. 
and noxiouſly operative upon human bodies, tho” its ſenſible qualities 
would not make one ſuſpect any change in it. How little change: is 
made in water, and ſome other liquors, that are render'd ſtrongly 
emetic by Crecus metallorum, and by antimony. vitrified | without addi- 
tion? And if ſuch exhalations as ariſe from the Averm, Should, as they 


welt may, meet either with running, or ffagnant waters, in their —_— ; 
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Mrbicixx. there is little doubt but they will impregnate them, and make 
1 noxious. f 


But the effluvia of the lower parts of the earth, may have a greater 
ſhace in producing endemical diſeaſes, by mixing with the water, and 
other liquors, that are neceſſary to the nutrition and growth of vege- 
tables, which may thence become unhealthy aliment. And theſe noxious 
exhalations will, probably, in many places, impregnate the juices of the 
earth, much more than running or ſtagnant waters; becauſe the diffi- 
culty of pervading the earth in their aſcent, may ſo long check them, 
as to render them very numerous in a ſmall ſpace; and, perhaps, make 
them convene into bodies, o far of a ſaline nature, as to be ſoluble 
either in common water, or ſome other ſubterraneal liquor; by means 
whereof, as vehicles, they may inſinuate themſelves into the roots of 
Plants, and be thence conveyed to other parts. A famous chymiſt, 
who liv'd in a country abounding with mines of vitriol, told me, he 
obſerved, that the oaks growing over them were remarkably more 
ſolid and heavy, than thoſe trees elſewhere are. And the parts of 
ſome minerals are capable of inſinuating themſelves very plentifully 
into the pores of growing vegetables, without being really ſubdued, 
by what the philoſophers. call the concocting faculty of the plant; 
whilſt, inſt:ad of being aſſimilated by the vegetable, they retain their 
own mineral nature; and upon the receſs, or evaporation of the juice 
that ſerved them for a vehicle, may ſometimes diſcover themſelves to 
the naked eye. For, I have ſeen a piece of a vine, that grew not far 
from Pars, which being broken, a multitude. of the internal pores of 
the root, and part of the trunk alſo, appeared to be ſtuffed with 
corpuſcles of a marcaſitical nature; as was plain by their colour, their 
ſhining luſtre, and by their weight. _  . | | a 
And ſince men feed not upon either beaſts, or birds of prey, but 
upon ſuch as eat graſs, ſeeds, or other vegetable ſubſtances, and drink 
nothing but water; the noxious exhalations that render vegetables and 
water unwholeſom, may, by that means, have a very bad influence u 
ſuch animals, as are fed with ſuch depraved vegetables, and drink ſuch 
noxious waters; and, conſequently, may be very hurtful to thoſe men 
who eat ſuch animals; and, by the depraved aliment they afford, 
determine them to that endemical diſeaſe, which ſuch vitiated nutri- 
ment is fitted to produce. 

"Tis poſſible, alſo, that in certain places the latent minerals may be 
of ſuch a nature, that their effluvia, inſtead of promoting, hinder the 
production of ſome particular diſeaſe, whether epidemical, or endemi- 
cal, in the bodies of the inhabitants. For, as phyſicians obſerve, that 
the more manifeſt morbific cauſes of ſome diſtempers, are quite contrary 
to thoſe of others; ſo it ſeems not improbable, that there may, allo, 
be a mutual contrariety between theſe latent morbific cauſes, ſent up 
by ſubterraneal agents. And, therefore, it's no wonder, if ſome of 
theſe ſhould either diſable ſuch to which they are hoſtile, or ſhould, 
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at leaſt work in human bodies a great indiſpoſition to admit their hurt- Mzpicixe., 
ful operations. And ſince there are ſeveral whole countries, or leſs LC RS 


places, that are either altogether, or in great part, free from this or 
that particular diſeaſe; as ſeveral parts of Scotland from agues, eſpe- 
cially quartans; and as in ſeveral large regions of the Eaſt-Indies, the 
plague is very rare; it ſeems not improbable, that the ſubterraneal 
fteams may contribute to this advantage, by impregnating the air, 
the earth, and the water, with corpuſcles of oppoſite qualities to thele 
diſeaſes. And this ſeems the more credible, becauſe it has been ob- 
ſerved, that ſome vaſt tratts of land will neither breed, nor- maintain 
venomous creatures; as is undoubtedly beliey'd of the whole kingdom 
of Ireland; where, I confels, I neither did ſee any alive, nor met with 


ſuch as had. 
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Many epidemical diſeaſes are, probably, in great meaſure, produced by ſabter- 


raneal effluvia. 


It ſeems probable, that ſeveral of thoſe ſudden morbific exceſſes, 
that are obſerved in the air, may proceed from the unuſual quantity 
of hurtful exhalations, which aſcend and mix with the air, and diffuſe 
themſelves through it. We are great ſtrangers to the ſubterraneal 
part of the globe we inhabit; and there are a great many odd and 
ſurprizing things to be met with, in the ſtructure and diſpoſition even 
of thoſe parts of the earth, that lie but a little way beneath the ſurface 
of it. Whence it ſeems poſlible, that, among the many and various 
effluviating bodies, that the terreſtrial globe may conceal in its bowels, 
there are ſome, whoſe reeks, aſcending plentifully into the air, occaſion 
in it an exceſs heat, cold, moiſture, thickneſs, or ſome other 
manifeſt quality. So that, ſometimes, even thoſe manifeſt iutempera- 
tures of the air, to which an epidemical diſeaſe is wholly imputed, 
may, in part, proceed from ſubterraneal bodies; for theſe, by their 
conflicts, or mutual actions on one another, may excite great and ſud- 
den heats, and, on that account, ſend up ſuch large ſteams into the 
atmoſphere, as may there produce ſudden and exceflive heats, light- 
nings, thunders, &c. And ſudden and unſeaſonable refrigerations of the 
air, may proceed from the action of ſubterraneal bodies upon one 
another; for trial, purpoſely made, has informed me, that there are 
certain minerals, whereof ſome may be employed in their crude ſimpli- 
city, and others that require but a flight preparation, ſuch as may 
be had in the bowels of the earth, which being = together, will 
produce, by their re- action, an intenſe degree of actual cold. 

The changes of the air which produce epidemical diſeaſes, are 
ſometimes ſo great and ſudden, that they cannot, in my opinion, with 
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probability, be imputed to the action of the ſun, or the moon; cauſes 
that act in too general and uniform a way, to produce thoſe particular 
and irregular effe&s; but to ſubterraneal bodies, whoſe attions are 
often more ſudden, impetuous, and irregular. The difference we 
find in ſeaſons, that bear the ſame name, and ſhould be alike in tempe- 
rature, is often very great, and, ſometimes, alſo, very laſting. But the 
ſun being in the ſame ſigns, at the ſame times of the year, it does not 
appear, how he ſhould produce ſo great a diſparity of the tempera- 
ture of the air, in ſeaſons of the ſame denomination. And, doubtleſs, 
this variety is more rationally attributed to ſubterraneal exhalations, 
than to the influence of the fixed ſtars, which are ſo vaſtly remote 
from us; and ſeem too general a cauſe to produce ſuch particular 
effects as are often confined to a town, or ſome other narrow com paſs; 
whilſt ſubterraneal bodies are near at hand, of very various natures, 
and ſubject to many irregular and differing motions, commixtures, re- 
actions, and other alterations. I have known a great cold, in a day 
or two, invade multitudes in the ſame city, with violent and fatal 
ſymptoms; when I could not judge, that the bare coldneſs of the air 
could ſo ſuddenly produce a diſeaſe ſo epidemical and hurtful : and it 
appeared the more probable, that the cauſe came from under ground, 
becauſe it began with a very troubleſome. fog. 
That there may be many ſubterraneal bodies, which, by their mix- 
tures, wou'd produce a ſudden heat, will be eafily granted by thoſe 
who know, that there are fubterraneal menſtruums; and have ſeen 
chymical operations, ſuch as the great efferveſcence, made, when oil 
of vitriol is put upon filings of iron, or ſpirit of nitre upon butter of 
antimony, &c. And as there is in many places vaſt plenty of marcaſi- 
|; matter, beneath the ſurface of the earth, and ſometimes very near 


; I have purpoſely tried, that by putting a little ſpirit drawn from 
itre, with which ſalt the earth in many places abounds, or a little 
oil of vitriol, upon powder'd marcaſites, there preſently enſued a ſtrong 
re- action between the liquid and the ſolid bodies, whereby was pro- 
duced much heat, with viſible- fumes, and ſtrong ſcented exhalations, 
And ſuch kind of odorous effluvia were emitted, after putting a little 
ſpirit of falt upon our powder'd marcaſites. And becauſe ſulphur is 
a mineral plentifully met with in the bowels of the earth, and in 
many places burns there; I ſhall add, that I have found acid ſpirit 
of ſulphur to work ſenſibly upon marcaſitical matter, hard coagulated, 
An experienced German chymiſt relates, that in ſome parts of his coun- 
try, he met with vitriol-ſtones, or marcafites, that, by the action of 
mere common water, reſting for a competent time upon them, will 
grow ſo hot, as to enable the liquor to retain a ſenſible heat, when 
it had paſs'd a pretty, way from them. And, as many accidents may 
occaſton the breaking out of waters, or the change of their courſe in 
fubterraneal places; ſo, that common water may, in a very ſhort time, 
produce conſiderable degrees of heat in mineral bodies, appears by 
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mixing with two or three pounds of fine powder of common brim- Mzpictx#- 
fone, a convenient quantity of filings of iron; for this mixture being. 


thoroughly drench'd with common water, will, in a ſhort time, grow 
intenſely hot, and ſend out a thick ſmoke, like that of good quick-lime, 
whilſt 'tis ſlaked with water. 

A domeſtic of mine, who liv'd in the north of England, aſſured 
me, that in a certain mineral groove, which he had often occaſion 
to reſort to, the damp would annoy the workmen more than once 
in one day. And from others, converſant in mines, I learn'd, that in 
ſeveral places, they were infeſted with damps, that came not at ſta- 
ted periods, but irregularly ; ſometimes with much greater, and ſome- 
times with far leſs intervals between them : the times of their dura- 
tion being alſo often unequal. So that, ſuppoſing ſuch noxious efflu- 
via to be plentifully emitted from the lower parts of the ſoil, it need 
be no wonder, that an epidemical diſeaſe ſhould rage in a particular 
town, or part of a country, without ſpreading much farther z and 
that it ſhould begin ſuddenly in places where it was not expected: for, 
theſe ſwarms of effluvia being produced by caſual concourſes of cir- 
cumſtances, may often be excited, and invade this or that place, with- 
out giving the inhabitants any warning. And *tis not always neceſſary, 
that ſuch noxious effluyia ſhould be generated juſt under the places 
they moleſt ; ſince the motion of the air may ſuffice to carry them 
to the town or other place that feels their ill effects: and yet they 
may ſeem to be amol confin'd to thoſe places; ſometimes, becauſe 
the neighbouring parts are not ſufficiently inhabited to make their ill 
qualities taken notice of; but more frequently, becauſe, by being dif- 
fus'd thorough a greater tract of air, they are more diſperſt in their 
paſſage, and thereby ſo weaken'd, as not to be able to do any con- 
ſiderable miſchief. 

Nor is it always neceſſary, that the harm done by theſe morbid 
conſtitutions of the air, ſhould proceed only from ſubterraneal ex- 
halations, merely by virtue of their own qualities, which they bring 
with them from under-ground. For, tis very poſſible, that theſe efflu- 
via may, in their own nature, be either innocent, or at leaſt not con- 
fiderably hurtful ; and yet become very noxious, if they chance to 
find the air already imbu'd with certain corpuſcles fit to aſſociate with 
them: for, tho? theſe ſorts of particles were, perhaps, neither of them, 
a-part, conſiderably prejudicial, yet there may from their combinations 
reſult corpuſcles of a new and very morbific nature. Thus the ſpi- 
rituous ſteams of ſalt-petre do not uſually ſenſibly work on gold, no 
more than the ſpirituous parts that the fire raiſes from ſal-armoniac; 
yet, when theſe two ſorts of particles unite, there will reſult certain 
corpuſcles of a new nature, that compoſe the liquor call'd Agua regis z 
which by its fretting quality corrodes and diſſolves gold. 

And as this liquor, being at once poured upon filver, 51 45 diamonds, 
rubies, &c. will leave all the reſt — 2 and fall only u _ 
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Mzpicins. the gold; ſo, the new corpuſcles produced in the air, whether attract- 
ed in reſpiration, or entering in at the pores, being carried up and 


down by the blood, or other fluids of the body, may pals by ſome 
parts without doing them any ſenſible harm, and attacking others, 
there produce ſome diſeaſe, ſuch as the fabric and fituation of the 
part peculiarly diſpoſe it to admit, 

And this hypotheſis of ours well agrees with the very ſhort duration 
of ſome epidemical diſeaſes, in certain times and places. For either all 
the morbitic expirations aſcended into the air at once, or, at leaſt, in 
a. ſhort ſpace of time, and ſo were eaſily ſpent ; that is, by being dif- 
fuſed or diſperſed, too much weakened to do any great miſchief; or 
elſe the ſubterraneal commotion that produced them may paſs on 
from one place to another, and ſo ceaſe to afford the air incumbent: 
on the firſt place, the ſupplies neceſſary to keep it impregnated with 
noxious exhalations, Thus we ſometimes obſerve certain epidemical 
diſeaſes to have, as it were, a progreſſive motion, and leaving oae 
town free, paſs on to another. | | 

And as ſometimes an epidemical diſeaſe ceaſes in a particular place 
almoſt as ſuddenly as it invaded the ſame; ſo, according to our hy- 
potheſis it may well happen, that after one ſort of exhalations, whoſe 
peculiar qualities make them morbific, have deprav'd the air over a 
particular place; there may, by a new or farther commotion of ſub- 
terraneal bodies, be ſent up large expirations of another kind, which 
meeting with thoſe that formerly impregnated the air, may either 
precipitate them, and ſo free the air from them ; or by other operati- 
ons, and ſometimes even by coalitions, ſo alter their nature, as to diſ- 
able them from doing any farther miſchief. 

Thus in that very remarkable phenomenon, yearly obſery'd 
at Grand Cairo, it appears, that by the intermixture of adventitious 
corpuſcles with the peſtilential air, this is ſo alter d and corrected, 
that within one day or two, there is a ſtop put to the progreſs of 
the plague, which, about the middle of ſummer, ſcarce ever fails 
to rage in that populous city. And theſe friendly corpuſcles operate 
ſo powerfully, that of thoſe who are already ſeiz d by the plague, 
« or none die, after once the air is ſufficiently . with 
them. 

I confeſs ſo great and ſudden a change is very ſurprizing; and I ſhould 
ſcarce think it credible, had not ſeveral perſons, ſome of them very intel- 
ligent, who made a conſiderable ſtay in that city, aſſured me of the truth 
of it. And the lateſt writer of. voyages into Fore relates, that a little 


after the middle of our June (and uſually upon the very. ſeventeenth day) 


there begin to fall, towards the laſt quarter of the night,. certain drops 
of a kind of dew, which cauſes the river to be fruitful, and purifies 
the air from all infection. He adds, that © the dew purifies the 
« air; for as ſoon as it falls, the plague ceaſes to be mortal ;” and, he 
ſays, © this dew gives life to every thing; and when it falls upon 
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ee the wheat, cauſeth it to continue for many years without corruption, Mzpicine- 
cc or worms; and renders it far more nouriſhing than that corn on which, RJ 


& it never falls. And, therefore, they never houſe the corn of the grand 
ce ſeignior till this dew is fallen upon it.” 

On the other hand, a very ingenious gentleman, who was owner of 
ſome mines in Devonſhire, told me, it ſometimes happens that, of a 
ſudden, a conſiderable tract of ground will he as *twere blaſted by the 
aſcending fumes ; ſo that not only the graſs, fern, and other more ten- 
der vegetables, will be turned black, and, 'as it were, burnt or ſcorched 
up; but now and then trees alſo, and even oaks themſelves, will be 
blaſted and ſpoiled by the powerful operation of theſe ſubtile and 
poiſonous effluvia. | 

*Twill be expected I ſhould here take ſome particular notice of pe- 
ſtilential fevers and the plague. The former, indeed, may probably 
ariſe from noxious effluvia of the earth: but as for the true plague, 
I am at a loſs for its origin; however, its propagation and effects 
ſeem chiefly to be carry'd on by a malignant diſpofition in the air ; with- 
out which, ſome plagues could never have been ſo contagious, nor ſo 


ſuddenly mortal: and that this malignant diſpoſition in the air, may, 


probably, be in great part imputed to ſome kinds of ſubterraneal ex- 


Pirations, I am apt to think, for the following reaſons. 


And firſt, none of the feveral cauſes to which the plague is uſually 
imputed, ſeems ſufficient, The malevolent aſpects and influence of 
the celeſtial bodies ſuppoſe ſome things very difficult to be prov'd, 
and are agents too remote, too general, and too indeterminate, to be 


The propaga- 
tion, effects, 
and pbenomena 


of the plague, 


wa? 


acquieſc'd in as the cauſes of ſuch particular ſymptoms and phenomena, 


as often accompany the peſtilence. And as for internal putrefaction, ex- 
ceſſive heats, noiſome ſmells, corrupt aliments, &c. the learned Die- 


merbroeck, tho' his own hypotheſis ſeems to be more theological than 


philoſophical, has greatly weaken'd their force in this caſe. 
But farther, by conſulting ſome uncommon authors, travellers, and 
navigators, I learn, that ſeveral great countries are uſually free from 


the plague; which, according to the vulgar hypotheſis, ought to be 
as much ſubje& to it as others. Leo Africanus informs us, that ſome 


parts are fo ſeldom afflifted with the plague, that it uſually ſpares 
the inhabitants for twenty-nine or thirty years together. And he ex- 
preſly records, that in Numidia it ſelf, notwithſtanding the raging heat of 


the climate, the plague is produc'd but once in a hundred years. Our Purchas- 
informs us, that in the land of the Negros, it is not known at all. And, 


to omit what ſome travellers and navigators relate of Japan, as if it 


were ſeldom or never invaded by the peſtilence; I do not remember, 


that in New-England, which contains a great extent of land, that the 


Engliſh take any notice of the plague, ſince their firſt ſetling there. 
Sir Philibert Vernatt;* writes from Batavia, © that the plague is a 


« 4jſeaſe unknown to the Indians.” And of the countries that le 


yet more remote, as the great empire of China, and the W | 
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Mepicine. Tunquin, and of, Cochinchina, Alexander de Rhodes, who ſpent thirty 
years in thoſe parts, affirms, that the plague is not ſo much as ſpoken 


of there; yet the ſame jeſuit, upon probable grounds, eſtimates the 
number of the people of China alone, to be two hundred and fifty 
millions; a number I take, by far, to exceed that of all the Nations 
of Europe. * 

Now conſidering what vaſt tracts of land are compriz d in thoſe 
countries, ſome of which the plague does not at all, and others but 
very unfrequently, invade ; we have a ſtrong argument againſt the 
generality of opinions received among phyſicians; as alſo that of Die- 
merbroeck himſelf, who derives the plague from a ſupernatural caule, 
the provok'd wrath of God. For, in regions of ſuch extent, and many 
of them very populous, lying in different climates, and ſome of them 
inhabited by nations who make war with numerous armies, fight bloody 
battels, leave heaps of unburied bodies expoſed to the putrefying heat 
of the ſun, are ſometimes forc'd to live upon very unwholeſom 
foods, who worſhip ſtocks, ſtones, beaſts, and ſome of them devils, 
who are, at leaſt, as guilty as Europeans, of aſſaſſinations, poiſonings, 
rapes, &c. in theſe regions; I ſay, tis not imaginable but that great 
intemperatures of the air, eſpecially in point of heat, ſtench of dead 
bodies kill'd in fights, unwholeſomneſs of aliments, malevolent aſ- 

s of celeſtial bodies, high provocations of the divine juſtice, and, 
iu ſhort, all the cauſes, to one or other of which the ſeveral parties 
of phyſicians refer the plague, ſhould be wanting any more than in 
Europe; yet the plague, which is preſum'd to be the effect of one or 
other of thoſe cauſes, is not here obſerved to be produc'd. | 

If theſe hiſtorical facts be alledged, alſo, againſt our 8 I 
deſire it may be conſider d, that my opinion about the plague con- 
ſiſts of two parts; one, that tis exceeding difficult to aſſign the true 
and adequate cauſe of its origin; and the other, that. whatever be the 
cauſe of its firſt eruption; its propagation, and many of its ſymptums, 
may be, probably, refer'd to the depravation of the air by ſubterra- 
neal ſteams, and their effects: whence, theſe hiſtorical obſervations 
will appear to confirm the firſt member of our hypotheſis. And as to 
the ſecond ; ſince in the N and other countries, where the 
plague is not obſerved to break out, it cannot be pretended, that 
ſubterraneal effluvia there promote the propagation of it; no more 
can it be prov'd, that they could not, in cate the plague were begun 
by other cauſes. But as I think it probable, that ſometimes the plague 
is not only. fomented, but begun by noxious expirations of the terre- 
ſtrial globe, I ſhall add, that this ſuppoſition is not abſolutely incon- 
ſiſtent with the preceeding obſervations. For firſt, it may be ſaid, 
that ſome of the countries I {peak of, are deſtitute of thoſe noxious 
minerals to which we impute ſome plagues. Thus tho' ſulphur be 
ulually found in many countries, and that in plenty, where there are 
other metalline yeins, yet in the mines of England, | never met * 
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ſo much as an ounce of native ſulphur ; and I could not find that ſeveral MxvicixE - 
mineraliſts, of whom I purpoſely inquired, had met with any, among 


the various mines they had frequented. There may, allo, happen to be 
noxious minerals in a country, that are not often capable of producing 
or promoting peſtilences there, even upon moderate earth-quakes. For, 
tis poſſible, that theſe orpimental, or other noxious minerals, may 
have their beds, or veins ſo deep in the earth, that they are not ordi- 
narily able to ſend up effluvia, ſtrong and plentiful enough to make 
a peſtilential depravation of the air; and, in leſſer earth-quakes, the 
commotion or agitation of the ground, may not reach ſo far downwards, 
as much to affect theſe very deep mines; and yet ſome other more 
violent ſhocks may affect even theſe : whence one may give a tolerable 
account, why the plague in ſome parts of Af-ic, has been obſerved to 
rage but once in thirty, or once in an hundred-years; for there may 
be periodical paroxyſms, or grand and vehement commotions, in ſubter-- 
raneal parts, tho men have not yet oblerved them. A late judicious 
French hiſtorian records, that a very pernicious diſeaſe, of the nature 
of a colic, reigned in France, every tenth year, for a long tract of time. 
And Platerws relates, that at Baß, where he practiſed phyſic for fifty 
fix years, the city was afflicted with furious plagues, once in about 
every tenth year, for ſeventy years together. It may farther be ſaid, , 
that thoſe exhalations in the Eaſt-Indies, &c. which wou'd otherwiſe 
be peſtiferous, may be corrected by other expirations, either of a 
benign nature, or of ſuch an one, as, tho noxious in themſelves, may- 
fit them, by combining with the others, to difable and prevent 
their ill effects; as Beguimu tells us, that a country abounding in veins - 
and maffes of cinnabar, which is the ore of quick-filver, was preſerved 
from the plague, when the neighbouring regions were waſted by it. . 
And tho? corroſive ſublimate be ſo miſchievous a mineral compoſition, , 
that a few grains may kill a man; yet the fumes of this combined 
with thoſe of crude, common quick-filver, which are themſelves un- 
wholeſom, make Mercurius dulcis, an uſeful and innocent medicine. 

It might, likewiſe, be alledged, that in ſuch regions, the ſoil, and 
other aſſiſtant cauſes, may conſtantly produce in the air a conſtitution 
like that in the air of Egypt, during the time of the increaſe and over- 
flowing of the Nile; which uſually laſts every year for ſeveral. weeks; 
during which time, the air is wholly anti-peſtilential. 

Our conjecture, alſo, will afford a probable account of ſome confi- - 
derable things, relating to the production and phenomena of the 

lague. ; + f.. AT 
l Tis obſerved, that ſometimes the plague breaks out, when no 
immoderate diſorder of the air, or any caſual enormity, capable. 
of producing fo great and irregular an effect, has happen'd. Nay, it 
has been obſerved, that very great and unuſual intemperatures of the 
air, have often happen'd, and many notable and threatning aſpects 
of the ſtars, without being followed by the plague. — . 
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Mepicine. that the year, which of all in the memory of man, was all the world 
over the moſt immoderately hot, yet proved moſt healthful. And the 


ſame author reports the plague to have begun in the midſt of winter, 
and to have gone off in ſummer; and that, ſeveral times, ſcorching 
ſummers have been altogether free from the plague ; which I, likewiſe, 


have obſerved to be true. Johannes Morellus tells us, that in his country, 


after a dry winter, wherein the north wind reign'd, tho' it were ſuc- 
ceeded by a moſt temperate and healthful ſpring, yet this brought in 
the plague; and that too, when the north wind was predominant, and 
the air pure and ſerene. And I obſerved ſomething very like it, in the 
conſtitutions of the air, that preceded and accompanied the dreadful 
London plague in the year 1665. Now, theſe phenomena much diſcredit 
their opinion, who impute the plague to the exceſſes of the manifeſt 

ualities of the air; but are agreeable to our hypotheſis, ſince noxious 
ſubterraneal fumes may be ſuddenly, and without any warning, raiſed 
up into the air; and, by depraving it, produce fatal diſeaſes in many 
of thoſe perſons who are conſtantly ſurrounded by it, and draw it in, 
almoſt every moment, with their breath. 

Of the deadly effect of ſeveral ſubterraneal expirations, at their firſt 
eruption, there are many hiſtories extant in approved authors: and 
we have obſerved inſtances of that ſort, in the times and countries we 
live in. But, becauſe all poiſonous, and even mortal exhalations, are 
not, therefore, truly peſtiferous, but may, like many other poiſons, kill 
the perſons they immediately invade, without qualifying them to 
infect others; I ſhall add a paſſage out of M. de Mexeray, who relates, 
that © the plague which happened in France, in the year 1346, was ſo 
© contagious, that ſcarce a village, or even a houſe, eſcaped uninfected 
« by it. This peſtilence, he ſays, © was the moſt furious and wide- 
cc ſpreading that had been known, and began two years before in the 
kingdom of Cathay, by a vapour moſt horribly fetid, that breaking 
cc out of the earth, like a kind of ſubterraneal fire, conſumed and 
c deyoured above 200 leagues of that country, even to the very trees 
& and ſtones ; and infected the air in a wonderful manner.” He adds, 
that © from Cathay, it paſs'd into Aſia and Greece, thence into Afric, 
cc and afterwards into Europe, which it ranſack'd throughout.” 


In the next place; there is a wonderful diverſity obſerved in ſeveral 


countries, and even in the ſame country, at different times of thoſe 
raging diſeaſes, that phyſicians call the plague; whence it happens, 
that ſuch medicines, or methods of cure, as are in one plague ſucceſs. 
ful, do often in another prove dangerous : which great variety may be 
fairly accounted for, by the great' number and diverſity that has been 
actually found, or may be reaſonably ſuppos'd, in the numerous mine- 
rals, and other bodies, in the ſubterraneal regions; eſpecially if we 
conſider, that the number of ſuch bodies may be much increaſed and 
diverſified, by various combinations made of them by caſualties, ſub. 
terraneal fires, and menſtruums. And the aſcending corpuſcles of thoſe 
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mineral bodie being moſt of them ſolid and ſubtile, may produce in Meprcing; 
the blood, and ſo in the body, far more odd and violent ſymptoms, CSV RJ 


than the peccant humours that beget ordinary diſeaſes. Which may 
be one reaſon, and perhaps the chief, why the ancients, and Hippo- 
crates himſelf, acknowledged in peſtilential diſeaſes, ſomewhat of divine, 
ſurpaſſing ordinary nature. 

What theſe mineral ſubſtances are, whoſe ſteams produce ſuch odd 
and diſmal ſymptoms, ſeems exceeding hard to determine. Yet, if -I 
were to name one ſort, I ſhould think the leaſt unlikely to be orpiment. 
For, of the poiſonous minerals we are acquainted with, 1 know not 
any whereof there is a greater quantity in the bowels of the earth; 
many of whoſe miſchievous effects ſeem to agree with the ſymptoms 
of ſome plagues, and may be gueſſed to have, at leaſt, a conſiderable 
Thare in producing them. Yet I do not think that theſe minerals 
are the cauſes, even of all thoſe peſtilences, whoſe efficients may be 
ſubterraneal: for ſeveral reaſons, and ſome drawn from experience, 
make it probable, that the ſubterraneal regions have many kinds of very 

rnicious foſſils, of which phyſicians, and even chymiſts, have no 

owledge, nor diſtinct names; and that the various aſſociations of 
theſe, which nature may by fire and menſtrua make under ground, 
and, perhaps, in the air it ſelf, will very much increaſe the number 
and ve of noxious materials, and alſo heighten their hoſtility to 
human bodies. Thus, the fa&itious white arſenic, commonly ſold in 
Thops, tho? uſually made of orpiment, by the addition of ſo innocent 
a body as common falt, (which is found in great plenty under ground) 
is obſerved to be far more poiſonous than orpiment it ſelf. . And a 
Skilful chymiſt, having in my preſence, taſted ſome prepared arſenic, 
was quick! invaded Þy ſuch ſymptoms, as he thought would ſoon 
kill him. But I preſently put him out of danger, tho? not out of pain, 
by early preſcribing him plenty of oil of ſweet almonds, and ſome- 
thing made of lemmons, that I chanced to have by me. And ſandarach 
ſeems to be but orpiment, whoſe yellow colour is deepned to redneſs; 
as native arſenic ſeems to be little other than pale or white orpiment. 
And, indeed, in Hungary, all three may be found not far from one 
another, in the ſame mine; as | learn'd from an eye-witneſs, by whoſe 
means, and thoſe of another chymiſt, ſeveral native orpimental minerals, 
(to ſay nothing of realgar, becauſe it is a fa&itious combination of 
orpiment and ſulphur) came to my hands. But tho" this fort of 
foſſils are more numerous and various than is vulgarly obſerved, yet 
the very noxious effects of the effluvia of orpiment, are not unknown 
to phyſicians : and the learned Sennertus gives a particular inſtance of 
it in a painter, who, upon opening a box where orpiment, which men 
of his profeſſion uſe as a pigment, had been long kept, was thereby 
caſt into fainting fits, and had his face much ſwell'd. And, as white 
arſenic is of a more piercing and corroſive nature, ſo it were eaſy to 
ſhew, out of the writings of eminent phyſicians, that its effects have 
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Mabicixz. often proved very hurtful, and ſometimes mortal, -tho* but externally. 
Vorn in amulets ; eſpecially if the pores of the skin were opened by. 
- | * 


exerciſe and ſweat. And the nature af the ſymptoms produced, ſeems 
to confirm our hypotheſis; ſince the perſons who wore theſe arſenical 
amulets were affected, ſome with great anxieties-about the heart, ſome. 
with inflammation, tome with burning fevers, ſome with exulcerations . 
of the breaſt, ſome with puſtules, like thoſe of the plague ; and theſe. 
were ſometimes black, as if made with a cauſtic.. Moſt patients of this 
kind were affected with great weakneſs and faintnefs, &, as if they had. 
ſwallowed poiſon ; and of one young man 'tis recorded, that having heated 
himſelf-in a tennis-court, with an amulet upon his breaſt, the virulence- 
of its corpuſcles made him fall down dead upon the ſpot... And 'tis a 
conſiderable circumſtance in theſe obſervations, that ſeveral patients 
were cur d of the ſymptome, that ſeem'd ilential, by.. the ſame 
remedies that are alexipharmic againſt the plague whence it may, alſo, 
be made probable, that the plague it ſelf, many: times, is a natural, 
tho? a dreadful and. irregular diſeaſe; ſince its effects and ſymptoms 
ſo much- reſemble thoſe of acknowledged poiſons, and have been cured 


by antidotes effectual againſt them. 


An ingenious man, who ſometimes. viſited a mine known to abound 
with orpimental-foſils, told me, that when he walked over the neigh- 
bouring grounds, he found himſelf much diſordered, eſpecially in his 
thorax, by the effluvia; and that the mine-men and diggers were ſub- 
jet. to a malignant, irregular, and dangerous ſort of fevers; tho he 
aid he was apt to impute it, in ſome meaſure, how truly I know not, 
to their drinking too much ſtrong wine. But, tho” *tis probable, the 
effluvia of orpimental bodies may. have a great intereſt in ſeveral plagues, 
yet, I ſtrongly ſuſpect, that many others may proceed from the fteams 
of ſuch ſubterraneal bodies, as are not yet diſtinct ly known to us; and, 
poſſibly, have their effluvia variouſly combined, either beneath, or 
above the ſurface of the earth. I have ſeveral times, and that without 
heat, combined fumes of differing kinds, ſeparately inviſible, into mani- 
feſtly viſible ones, in the free and open air. Chae A 

And that the ſubterraneal effluvia may produce effects, and, there- 
fete, probably, be of natures very uncommon, irregular, and exorbi-- 
tant, appears from thoſe prodigious. croſſes that were feen in the 

r 1660. in the kingdom of Naples, after an eruption of Veſuvius. 
or: theſe croſſes appear d on linen that had lain. open to the air; 
becauſe, as Nireher fairly conjectures, the mineral vapours were, by the 
texture of _ determined to run along in almoſt ſtrait lines, 
cutting each other; and, conſequently, to frame ſpots, reſembling ſome 
res = —_ kinds = crofſes. Theſe were 8 c e! 
in ſeveral parts of the kingdom of Naples; whence the jeſuit, who ſent. 
the relation to Heber, ſays, that he himſelf found thirty in one altar- 
doth 3 that fifteen were found upon the ſhift-fleeve of a woman; and 
that. he. reckoned eight: in à boy's band: Their colour and magnitude 
[1 — 
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they diſappear d. And theſe croſſes were found not only upon linen 


garments expos d to the air, but upon ſome of thoſe that were kept 
lock d up in cheſts. | 

A pious and learned ſchool-maſter, who ventured to ſtay in London 
during the great plague in 1665; and was much employed to viſit the 
ſick; and went indiſcriminately to all ſorts of infected, and even dying 


| — aſſured me, that being once called to a poor woman, who had 


ried ſome children of the plague, he found the room ſo little, that 
it ſcarce held any more than the bed whereon ſhe lay; and an open 
coffin, wherein he ſaw her husband lie dead of the ſame diſeaſe, whom 
the wife ſoon after followed. In this little cloſe room, twas affirmed 
to him, that the contagious ſteams had produced ſpots on the very 
wall. He alſo declared himſelf to have obſerved the like in his own 
ſtudy, which being divided only by a wall, from ſome rooms of a 
houſe, which the owner had tu into a kind of a peſt-houſe, and 
in which numbers had died in a ſhort time; he took notice that the 
white wall of his ſtudy was (ſince the ſickneſs raged) blemiſhed in 
ſeveral places with ſpots, like thoſe of infected perſons, Inquiring what 
antidote he us'd againſt the infection, he reply'd, a ſpoon-full of brandy, 
five or ſix times a day, eſpecially when he went into infected places, 
and a ſmall piece of the root of Spaniſh angelica, which he held in his 
mouth as often as he thought necellary. | 

But tho' I fear phyſicians will not be able to diſcover all the ſubter- 
raneal bodies, whoſe effluvia produce or contribute to the plague ; yet 


I do not think it impoſſible, that by diligent obſervations and trials, 


fagacious men may diſcover ſeyeral of them; and, perhaps, antidotes 


. againſt them. 


In the late great plague, that ſwept away ſo many thouſands at Lon- 
don, there remained in the city an ingenious phyſician, bred by the 
learned Diemerbroeck, and who twice had the plague himſelf, whereof he 
ſhew'd me ſome effects; and told me, that notwithftandmg many and 
various trials, he ſtill found abundance of his patients die, after the 
buboes, carbuncles, or peſtilential tumours NN becauſe, upon a 

often by the very fear 

that diſneartned the patient, the tumours would ſuddenly ſubſide ; when 
the peſtilential matter, recoiling upon the vital parts, would quickly 
diſpatch the fatal work. He therefore bethought himſelf of a method, 
by means of which he aſſured me, he had not loft one patient of very 
many he treated; if he could but, as he uſually did, by good alexi- 
pharmic and cordial remedies, enable and excite nature to expel the 
peccant matter into a tumour; for then he preſently clapp'd on an 
appropriated drawing-plaſſter, which would never ſuffer the tumour to 
ſubſide, but break it, or make it 2 for opening, and thereby give nature 
ZZ 2 a 
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were alſo very unequal, and their figures different; they would not Mzpicins? 
waſh out with ſimple water, but required ſoap ; their duration was like 
wiſe unequal, ſome laſting ten or fifteen days, and others longer, before 
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MzpiciNs..4 convenient vent, at which to diſcharge the matter that oppreſs'd her: 


- my . 
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This plaiſter was no other than the Magnes arſenicalis of Angelus Sala, 
mixt up with the warm gums. And if it prove as ſucceſsful in other 
plagues, as it did to thole who us'd it in that of Londen; there will be 
juſt cauſe to admire. the providence, which, in a poiſonous mineral, 
that, probably, often concurs to produce the plague, has laid up a. 
remedy for it. ae | 

An ancient and very experienc'd phyſician, to. whole. care a great. 
peſt-houſe was committed, where, by the contagion, he. loſt three phy- 
ficiane, his aſſiſtants, and three chirurgeons of four who were under 
him, told me, that his conſtant antidote was, only to take every. 
morning, faſting, a little ſea- ſalt diffoly'd in. a few {poonfuls of fair 
water. 

And a very learned phyſician, having: once recommended to me an 
herb, little noted in Exgland, as a moſt effectual and experienced anti- 
dote againſt the plague, I caus d it to be cultivated in a garden, and 
when the peſtilence raged moſt. ſeverely in London, I ſent tome of it, 
made up with a little ſugar, .in the form of, a fine green conſerve, 
to two. infected perſans, who, both of. them recover'd. But 
having made only thoſe two tryals, I dare not relie much upon them; 
however, I uſually, keep the — growing in a garden, becauſe both 
the taſt and colour are pleaſant; and becauſe ſome little experience 
has invited me to believe the commendations I have found given 
of it againſt the bites of venomous creatures: about which there 
& a notable inſtance recorded P. Spehrerius,. of a Roman, who 
having, with his ſtaff, cruſh'd a viper that he took to be dead, had 
fo ftrong a venom tranſmitted along the ſtaff to him, that on the en- 
fuing night, he. found a very great inflammation in both his lips, 
which. was followed by a vehement burning fever, and ſtrange tor- 
ture; from all which he was ſtrangely relieved by the juice of goats- 
rue. It may without difguſt be taken plentifully, in its entire ſub- 
Kance,. in the form of a ſalad, a conſerve, or, a ſyrup, or elſe in 
its juice, newly expreſs d. 

It, likewiſe, agrees with our hypotheſis, that ſometimes the plague 
ceaſes, or at leaſt greatly abates of its contagion and malignity, in far 
leſs time than phyſicians could rationally expect. For ſometimes it 
may Happen, that, tho” the conſtitution of the air continues the ſame,, 
the matter that afforded the peſtiferous exhalations, may be either 
fpent under ground, or altered by combination with. other ſubter- 
raneal bodies, or by ſome of thoſe many accidents that may happen, 
wholly unknown to us, in thoſe dark receſſes. And if once the foun-- 
tain of theſe noxious effluvia be ſfopt, ſo-that thoſe in the air ceaſe. 
tot be recruited 3 the wind and other cauſes may, in a ſhort time, diſ- 
fipate them; or at leaſt dilute them with. innocent air, ſo. far as to- 
Nep. the diſeaſe, they produc'd, from being ſo miſchievous as before. 
An L3t; may often; Happen, that, tho! the minerals which emit the hurt-. 
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ful expirations, remain where they were under ground, and be not Mepicine. 
conſiderably waſted, yet their fatal effects may not be laſting ; becauſe CGgG*/J 


the effluvia were generated by the conflict of two or more of them, 
which vehemently agitated one another, and ſent up fumes, that ceas'd 
to aſcend, at leaſt in great plenty, when the confli&- and agitation 
ceas d. Thus, by putting good ſpirit of ſalt upon filings of ſteel. or 
iron, in a convenient glaſs, a great conflict will be made between them; 
and without the help of external heat, there will be ſent up into the 
air large viſible fumes of a very ſulphureous odour, and eafily inflam- - 
mable; and this elevation of fumes will leſſen or ceaſe, as does the tu- 
multuous agitation that produc'd them. So, likewiſe, if you pour 
Aqua fartis upon a convenient proportion of ſalt of tartar, there will, 
at firſt, be a great ebullitioa produc'd ; and, whilſt that continues, 
great, red and noiſome fumes will be elevated, but not long outlait 
the commotion of the mixture, whoſe active parts -foon combine into 
a kind of nitrous ſalt, wherein the noxious parts of the. menſtruum 
are clog'd and hinder'd from evaporating or aſcending, . tho' really 
they retain much of their priſtine- nature. 

It may, alſo, happen, that ſoon after the commotion of ſubterraneal 
matter, which yielded peſtiferous exhalations, a more intenſe degree 
of ſubterraneal heat, or perhaps the ſame latent ' fire, extending it ſelf 
farther, may force up fumes of another ſort, that, being of a contrary 
nature, may prove antidotal to the former; and, by precipitating them, 
or combining with them, diſable them from acting ſo miſchievouſly 
as they otherwiſe would: I have ſometimes purpoſely made diſtillations, 
in which one- part of the matter being, after the operation was ended, 
put to the other, there enſued a ſudden and manifeſt conflict between 
them, and ſometimes an intenſe degree of heat. And that mineral 
exhalations, tho? otherwiſe not wholeſom, may difarm peſtiferous 
effluvia, appears from that obfervation of a country, which abounding, 
with veins of cinnabar, was, probably, by their expirations, preſerved 
from the peſtilence. And our hypotheſis will, perhaps, appear the 
more probable, from the ſudden check that is almoſt every ſummer 
given to the playue, which at that time reigns at Grand Cairo. For, 
ſince *tis generally obſerved, that morbific cauſes operate much more 
effectually than curative ones; it ſeems very probable, that exhalat ons 
aſcending from under ground into the atmoſphere, may be able to 
produce peftilential fevers, and the plague it ſelf; fince thoſe corpuſcles 
that impregnate the Egyptian air upon the ſwelling of the Wile, put a 
ſpeedy = not only to the contagion, but to the malignity of the 
plague, aſſiſted even by the ſummers heat, which at Grand Cairo is 
exceſſi ve. | 
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"273; very probabli, that melt of the diſeaſes, which. even piyſuiant call ur 
ne , either principally, or ſecondarily, oy ſubterraneal ſteams. 


—— . 


The term new diſeaſe, is much abuſed by the vulgar, who give that 
title to almoſt every fever, that, in autumn eſpecially, varies a little 
in its ſymptoms, or other circumſtances, from the fevers of the fore- 
going year or ſeaſon. But by new diſeaſes, I mean only ſuch, whoſe 
ſymptoms are ſo uncommon, that phyſicians themſelves judge them 
to deſerve that appellation; -ſuch, for inſtance, as the Sudor Anglicus, 
or ſweating ſicknels ; the-rickets, and the Lues Venerea. But, perhaps, 

| Jome diſeaſes, which, even among phyſicians, have paſs'd for new, 
1 extant before, tho”. not in the country wherein they are judg'd to 

e new. | 

But, taking it for granted,*with the generality of phyſicians, that 
ſome rew diſeaſes are to be admitted; I do not derive them wholly, or 
chiefly, from the varying influences of the heavenly bodies. For, the 
moſt powerful of thoſe, the ſun and moon, act in too general and inde- 
terminate a way, to afford a ſufficient account of this matter. And as 
for the fix'd»ftars, beſides that they are univerſal and indefinite agents, 

k it ſeems juſtly queſtionable, whether they have any ſenſible operation 
-upon any part of our bodies, except our eyes. And, tho' I allow that 
great intemperatures of the air, as to the four qualities, heat, cold, 

dryneſs, and moiſture, may diſpoſe mens bodies to ſeveral great diſtem- 
;pers ; yet I cannot acquieſce in theſe, when 1 conſider how much more 
frequently they happen, than new diſeaſes; and that their action, tho 
various, is too general and indeterminate to ſhew they can be the 
adequate cauſes of effects ſo rare and irregular, as diſeaſes odd enough 
to deſerve the title of new. | | 

But, now, the ſubterraneal region of our globe is always near us, 
and abounds with variety of noxious minerals, and, probably, conceals 
-great quantities of different ſorts of them. And ſince there want not 
cauſes in the bowels of the earth, to make great, ' irregular, and ſome- 
times ſudden eonfluxes, confficts, diſſipations, and other conſiderable 
changes, amongſt the materials that nature has plentifully treaſured up 
in thoſe magazines; and fince we have ſhewn, that the ſubterraneal parts 
of the globe may plentifully ſend up noxious effluvia of ſeveral kinds 
into the air; it ought not to ſeem improbable, that among this reſult- 
ing variety of foreign and noxious ſteams, ſome may be found capable 
to diſaffect human 2 a very uncommon way, and. thereby 
produce new diſeaſes; whoſe duration may be greater or leſs, according 

to the laſtingneſs of thoſe ſubterraneal cauſes that produce them. On 
which account, it need be no wonder, that ſome new diſeaſes have but 
a ſhort duration, and yaniſh not long after they appear; the ſource or 
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fomes of the morbific effluvia being ſoon deſtroyed or ſpent; whilſt Mxpicixz. 
others may continue longer, as having under ground more ſettled and .. 
durable cauſes to maintain them. 

It will, 1 preſume, paſs: for a ſtrong proof and illuſtration of our 
whole doctrine, if we ſhall thew: by experiments, that metals completely 
formed and malleable, may be elevated into the air, perhaps without 
any great violence of fire, in the form of exhalations and vapours; the 
ſingly inviſible corpuſcles ſill retaining their metalline nature. 

We. took three parts of Daztzic. vitriol, (which-is blue, and partakes 
of copper) and two of good ſea-ſalt; theſe, being very well powder'd 
and mix'd, we diſtilbd with a ſtrong naked fire, to force out all that 
could be driven over; whereby we not only obtained a ſpirit of falt 
of a manifeſtly bluiſh colour, but there aſcende , alſo, a conſiderable 
quantity of matter, which being ſhaken with the liquor, ſettled at the 
bottom of it in the form of a powder, judged to conſiſt of cupreous and 
ferruginous corpuſcles. | | 

By ſubſtituting Engliſh vitriol, (which is green, and abounds more in 
iron than that of Dantzic) and proceeding in other reſpects as in tlie 
former proceſs, we obtain'd.a very yellow ſpirit, with a conſiderable - 
quantity of a yellowiſh powder, that was ſuppos'd to be a kind of 
Cracus Martis. | 

We caſt very thin plates of copper into a retort, upon an equal or 
a double weight of good mercury ſublimate; and luting on the receiver, 
gave & gradual fire for ſeveral hours : by which means we uſually 
obtained ſome running mercury, together with: ſome ſublimate, that 
had not faſten'd upon the copper. And, at the bottom of the retort; . 
we had much of. a ous and brittle-ſubſtance, that did not appear 
at all like a metal, but of a gummous or reſinous nature; being alſo 
fuſible and inflammable almoſt like ſealing-wax. This I put into the 
hands of an induftrious phyſician, who, according to my direction, ex- 
pos'd it groſsly beaten to the free air; where it, in a ſhort time, 
changed colour, and turn'd to a kind of verdegreaſe: which being. 
diſſolved in good ſpirit of ſalt; gave a ſolution of a very lovely green 
colour. This being lowly diſtild dry, yielded but a very weak and 
phlegmy liquor; and the Caput mortuum was again diffolved in freſh ſpi- - 
rit, and the menſtruum abſtracted as before. Which proceſs we repeated 
ſeveral times, till the matter was ſo impregnated, that the menſtruum 
being drawn off from it; came over as ſtrong almoſt as when it was put 
on. Then the ; verdegreaſe, thus impregnated, was diligently mixed 
with tripoly, and diftild with a ſtrong fire; when, it afforded plenty of 
a colourleſs: liquor, like common water; which made the phyſician 
ſuppoſe the experiment had miſcarried, till having dropt into it ſome 
ſp'rit of hart ſhorn, or of ſal-armoniac; he was ſurprized to find it pre- | 
ſeatly diſcloſe a deep and lovely blue colour. And this may ſuffice to | 
ſhew, that corpuſcles of copper may be elevated in the form of exhala- - | 
tions, both tranſparent and colou: ici. 5 * 


— 


De Air conſider d, &c. 


Mzvicixe. Af from good Corniſh tin, you warily diſtil an equal or double weight 
of Venetian ſublimate, into a very large receiver, very well luted on to 


the retort, you will obtain a ſpirituous liquor, which, as ſoon as the 
free air comes to touch it, will, yery long, ſend up abundance of white 
exhalatiors in the form of a thick ſmoak : and tho'this liquor be thus 
apt to emit ſmoak, not only plentifully, but, as one would think, with 
violence, yet even when I put it into an open veſſel, if I did but lay a 
piece of a ſingle leaf of paper upon the orifice of the glaſs, ſo as to 
cover it all, the viſible production of the fumes would preſently ceaſe ; 
and the liquor lie like common water, as long as the paper remained, 
tho? lightly upon the glaſs; but upon the removal of that, the 
liquor would ſend up plentiful fumes as before: 'which-ſeems to argue, 
that ſome metalline ſubſtances may, by the contact of the air, have 
their copious aſcent into the atmoſphere very muchhelp'd and-promoted, 
as if the air had ſaline, or other ſort of particles in it, that, with 
regard to ſome mineral bodies, are of a very volatilizing nature. 

We diſſolved copper in good Aqua fortit, till the menſtruum was ſa- 
tiated with it; in the ſtrong ſolution, we ſteep'd, for a while, fome brown 
paper, that being fitter than the finer to ſoak up the liquor; then 
1lowly evaporating the ſuperfluous moiſture, we put a quantity of this 
imperfectly dry'd paper upon the hearth, at ſuch a diſtance from a fire 
of actually flaming wood, that the paper was not kind led, yet ſo ſcorch'd, 
as to afford very plentiful fumes; which looked like ordinary ſmoke, 
whilſt they moved through the air. But when the motion of the air 
towards the flame; had carried theſe fumes to it, they diſcloſed their 
nature; for, being actually. kind led, they tinged the flame of a lovely 
colour, for the moſt part blue, and ſometimes green, as they happen'd 
to be variouſly mixed with the flame and ſmoke of the wood. 
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NOTION 
Specific Remedies 


Prov'd agreeable to 


MECHANICAL PHILOSOPHY: 


Wich the advantages of ſimple Medicines confider'd; 
and their Uſe recommended, 


SECT. L 
T. E ſpecific virtue of medicines, is an occult quality that 


well deſerves our conſideration. For, it not only excites our 

curioſity, and nearly concerns our health; but may, perhaps, 
prove of much greater importance than is commonly imagined. And 
an enquiry into this abſtruſe phenomenon, ſeems to me the more ne- 
ceſſary, becauſe many learned phy ſicians reject the mechanical philoſophy 
for being, as they fancy, irreconcileable to the notion of ſpecific remedies; 
or, at leaſt, unable to give any tolerable account of their operation. 

I find three ſorts of qualities mentioned in the writings of 22 Specific ques 
under the notion of ſpecific virtues, By ſome of them a medicine is Arie, whar. 
faid to have a ſpecific quality, becauſe it is eminently and peculiarly 
beneficial to a particular part of the body, as the heart, the brain, the 
eyes, &c. Others ſay, that a ſpecific remedy attracts and evacuates 
ſome determinate humour, as choler, phlegm, &c. But the moſt uſual 
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Men1icine. account, upon which a medicine is ſaid to be ſpecific, is, that by ſome 
hidden property it cures this or that particular diſeaſe; as a pleuriſy, 
an aſthma, the colic, dropſy, &. And this being the principal and 
moſt common ſenſe, wherein the word ſpecific is employed by phyſicians, 
I ſhall, hereafter, commonly make ufe of it in that ſenſe; yet without 
confining my ſelf ſo ſtrictly thereto, as not to conſider it in the other 
two, when occaſion ſhall require. _ | 
But, before I deſcend to particular confiderations, I previouſly de- 
clare, that by a ſpecific medicine, I do not underſtand one that will 
cure a diſeaſe infallibly and univerſally ; for, I confels, I never yet met 
with any ſuch remedy. Nor do l, by a ſpecific medicine, mean one 
that, hike a charm, works only by ſome latent and unaccountable pro- 
perty, without the aſſiſtance of a known quality. But by ſpecific, 1 
here denote a medicine, that moſt commonly, and better than ordinary 
means, gives conſiderable relief to the patient, by acting principally 
upon the account of ſome peculiar virtue; fo that if it have any 
benign manifeſt quality, yet the ſervice it does is greater than can 
reaſonably be aſcribed to ſuch a degree of the manifeſt quality it 
poſſeſſes z whether it prove hot, cold, bitter, ſudorific, &c. 
Whether there Two grand queſtions may be propoſed, about the ſpecific virtues 
be realy any àſcribed to medicines; as firſt, whether they really exiſt ; and, ſecondly, 
Specific virtue if they do, whether they can be mechanically accounted for. 
in medicine. The former of theſe queſtions admits of a double meaning; for it 
may be propos'd with reſpe& either to the preſent meaſure of our 
knowledge, or to the future attainments of mankind. | 
In the latter ſenſe, I ſhall not maintain, without reſtriction, either 
part of the queſtion. For I am apt to think, that the future induſtry 
and ſagacity of men, will be able to diſcover intelligible cauſes of moſt 
of thoſe qualities, that now paſs for occult; and among the reſt of 
many ſpecific virtues aſcribed to medicines; yet, on the other fide, 
poſterity will not be ſucceſsful in tracing out the true and immediate 
cauſes of thoſe good effects of ſome remedies, that depend upon too 
fine and uncommon textures, and too latent and irregular motions, to fall 
under the ſenſes, tho? aſſiſted by inſtruments. And this ſeems the leſs 
improbable, from conſidering thoſe ftrange peculiarities of diſpoſition in 
the bodies of particular perſons, that are mentioned in the books of 
eminent writers, Some few of theſe, indeed, may be plauſibly account- 
ed for; yet I do not think the like explications applicable to others. 
As to the former ſenſe of the queſtion, I confeſs my ſelf very in- 
elinable to the affirmative; as far as I can judge by ſuch writings of 
phyſicians, as I have peruſed. This limitation I add, becauſe I wou'd 
not derogate from the knowledge of particular perſons, who may have 
arrived at far greater attainments, than thoſe who have entertained the 
public about the occult and ſpecific qualities of medicines. 
I know there have been, and ſtill are, dogmatical phyſicians, who, 
upon che principles of the ſchool-philoſophy, reject all medicinal 
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virtues, that they think not reducible to manifeſt qualities. But of Mrpicixx. 
ſuch Galen juſtly. complains, that they either deny matter of fact, or ZW Sl 
aſſign very incompetent cauſes of the effects they pretend to explain. 

And, for my part, I am ſo far from believing theſe men capable of giv- 

ing ſufficient reaſons of the more hidden properties of medicines, that 

I think them unable, by their principles, to give clear and particular 
explanations, even of the more eaſy and familiar virtues of ſimples. 

I am, therefore, of opinion, that in my ſenſe of the term ſpecific, Arguments 

there are ſpecific remedies. To this opinion I have been led by ſevera! 333 
reaſons. And, firſt, it has the ſuffrage of many learned phyſicians, Tanggs 
both ancient and modern, and particularly of Galen himſelf, in ſeveral 
parts of his works; who, treating of a ſpecific for the bite of a mad 
dog, whoſe virtue he aſcribes to an occult quality; or, as he ſpeaks 
to the propriety of the whole ſubſtance; he takes occaſion to promiſe 
a diſcourſe upon things, which operate in that manner. And, tho' in 
matters of philoſophy, I am little ſway'd by mere authority; yet the 
concurrent teſtimony of many eminent phyſicians, may, in this contro- 
verſy, be the more conſiderable, becauſe moſt of them having been 
noted practitioners, had opportunity to obſerve, whether or no any 
remedies deſerv'd the name of ſpecifics. And their teſtimony is the 
ſtronger in this caſe, becauſe phy ſicians are uſually very unwilling to 
acknowledge, there are effects which fall under the cognizance of their 
art, whereof they cannot aſſign the cauſes. 
My next inducement to admit ſpecifics, is founded upon parity of 
reaſon. For 'tis manifeſt, that many formidable diſeaſes are produced 
by inconſiderable quantities of poiſons; which have not been diſcovered 
to produce ſuch great and tragical effects, by any manifeſt quality, whe- 
ther firſt, ſecond, or third ; as phyfical authors diſtinguiſh them. 

On this occaſion I ſhall add a very odd accident, about which I was 
conſulted by an expert oculiſt, very ſoon after it happen d. The caſe 
was this. A man, as he lay in bed, happening to ſee a great ſpider juſt 
over his face, caus'd it to be ftruck at, whilſt he continued ſtedfaſtly to 
look at it. Upon which the animal, either frighted, or irritated by 
the blow, let fall a drop of liquor into one of the man's eyes; who 
finding no heat, nor ſharpneſs enſue, but rather a very ſenſible coldneſs, 
regarded it not; but preſently after happening to rub the other eye, 
he was ſurprized to find he had wholly loſt the ſight of that wherein 
the ſpider let ſomething fall. 

But to return; the great miſchief done to the human body, by very 
ſmall quantities of poiſon, ſeems to argue, that appropriated medicines, 
eſpecially when adminiſtred in a larger quantity, may produce very 


conſiderable changes to the advantage thereof. | here expect to be told, 


that *tis much eaſier to do harm than good; and, I confeſs, tis true in 
general; but in the particular caſe before us, | conſider that ſome portons, 
which produce dreadful ſymptoms in the body, are frequently cured 
by their reſpe&ive :ntidotes; which, therefore, muſt have a fauative 
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Mepicixs. power, great enough, with the help of the ordinary concurrence of 
nature, to ſurmount the efficacy of the venomous matter. And, as 


perfumes often produce various, frightful ſymptoms, in hyſterical wo- 
men; ſo the ſcent of burnt feathers do frequently remove them, in as 
little time as the ſweets produc'd them. And I have often found the 
fmell of ſtrong ſpirit of hartſhorn, or of fal-armoniac, recover ſuch 
women much more ſuddenly, than the fragrant odours gave the diſorder. 

The third and principat inducement I have to allow of ſpecific 
remedies, is from experience. I might urge, on this occaſion, the teſti- 
mony of Galen, who tells us more than once, that he himſelf, therefore, 
confided in the aſhes of burnt craw-fiſh, to cure the bite of a mad 
dog, becauſe never any of thoſe who took it died. And, by the way, 
he declares, that tho? the effect of theſe aſhes be admirable, even when 
given alone; yet their virtue may be increas'd, by adding to ten parts 
of them, five of gentian, and one of frankincenſe. 

I here purpoſely forbear to mention ſuch medicines, as are by ſome 
learned phy ſicians commended for ſpecifics, but queſtion'd or denied 
by others. It may ſuffice to take notice of two or three, whole efficacy 
is more notorious. | | 

"Tis known, by daily experience, that in Faly, and ether hot coun- 
tries, tho' the ſtings of ſcorpions often 33 very acute pains, and 
formidable ſymptoms, yet the miſchief is eaſily remedied, either by 
preſently cruſhing the body of the ſcorpion upon the hurt, or by 
anointing the part affected with oil of ſcorpions ; which being made by 
ſuffocating thoſe infe&s in common oil, and keeping it long in the ſun, 
the liquor does not appear to have any manifeſt quality, to which its 
fanative efficacy may be aſcribed. 

The bite of thoſe ſerpents, which, becaufe of the noiſe they make 
with a kind of empty bladders in their tails, we call rattle-ſnakes, 
are accounted much more poiſonous and dangerous than the fting of ſcor- 
pions. And yet when the Engliſh planters in Virginia, where they greatly 
abound, are bitten by theſe ſerpents, they very ſucceſsfully cure them- 
felves by the uſe of Virginia ſnake-weed. 

That the Peruvian bark is a ſpecific againſt agues, particularly quartans, 
many learned phyſicians allow; and I remember, the famous Dr. Willis 
faid, in a private conference, © *tis the nobleſt medicine we know.” But 
tho* I will not diſpute, whether it be ſo certain and ſafe a ſpecific for 
agues, as tis believed by ſome, yet it can ſcarce be deny'd to be a 
fpecific medicine to ftop the fits of agues; for it does that far more 
effectually, than the generality of phyficians, for many ages, could with 
their other febrifuges. 

I my ſelf have ſeen a ſtone, of ſurprizing efficacy in ſtopping hemor- 
rhagies; and another which performed extraordinary things in more 
than one diſtemper ; tho" I could not perceive that either of them acted 
by any manifeſt quality. Tow : | 


I know, 
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I know, that thoſe who have rejected ſpecific medicines, confidently Mepicixs., 
urged three plauſible arguments againſt them. Some phyſicians deny. uy 


that there are any effects of medicines ſo conſiderable, as to make them The reaſons 
that ed againſt 


F ſpecifics c0nſte 
der d. 


deſerve the name of ſpecific. Others would probably allow, 
experience favours our opinion, did they not think the manner of a ſpe 
cifics operation inexplicable, and therefore unworthy to be admitted by 
phy ficians. And, laftly, others again will allow them to be very effi- 
cacious, but endeavour to derive their whole efficacy from maniteſt 
qualities, as heat, cold, tenuity of parts, the faculty of making large 
evacuations, &. | | 

But there is one argument that may be objected againſt ſpecific 
remedies, ſo ſpecious, as to deſerve a particular examination ; leſt it 
ſhould, if unremoved, beget too ſtrong a prejudice againſt us. It may 
be ſaid, that a medicine taken in at the mouth, muſt in the ſtomach 
and inteſtins, be very much chang'd by digeſtion, and the aliment it 
meets with there; and a good part of it, be thrown off with the excre- 
ments; that, after it has paſs'd the ſtomach, it muſt meet with ſeveral 
ſtrainers of different textures, which will, probably, ſtop moſt of the 
medicinal particles that ſhould pervade them; and, that if any ſhall 
be ſo lucky, or ſo penetrating, as to ſurmount all theſe obſtacles, they 
will, probably, either be aſſimilated into the ſubſtance of the body, or 
be quite alter'd by the parts they muſt there combine with: or if any 
ſo obſtinately retain their priſtine nature, they will, in all likelihood, 
be too few to have a conſiderable operation upon the body. But to 
this plauſible objection, I have ſeveral particulars to oppoſe, by way of 
anſwer, 

And firſt, many ſpecific medicines, as ointments, plaiſters, poultis's, 
amulets, pericarpia, &. being outwardly apply'd; their particles may 
get into the maſs of blood, without paſſing thro' the ſtomach; and, 
conſequently, are not concerned in the preſent objection. (2.) Againſt 
moſt of the Galenical phyſicians, who urge this objection, tis arguing 
ad hominem, to remind them, that the ſame, or as great difficulties, 
clog a common opinion of their own: for, ſince they ſuppoſe, that 
purgatives, cordials, diaphoretics, beſides cephalics, hepatics, &s. con- 
temperate and ſweeten the blood, and uſefully affect the reſpective 
ſolid parts, to which they are adapted; and fince theſe medicines act 
not by bare qualities, but by ſmall particles of their own ſubſtance z if 
they can give us an intelligible account of the admiſſion of particles, 
in conſiderable numbers, into the receſſes of the body, without being 
deprived of their particular virtues, they will, at the ſame time, in- 
ſtruct us how to anſwer the objection they urge againſt us. (3.) And, 
as the generality of phyſicians hold, that milk and urine were mate- 
rially in the maſs of blood, and ſeparated from it by the breaſts and 
kidneys; I think the invalidity of their arguments againſt ſpecifics, 
appears from experience. For, 'tis obvious, that rhubarb tinges the 


urine of thoſe who take any conſiderable doſe of it. And in ſome of 
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Mevicins. our American colonies, there grows a pleaſant red fruit, which the 
RJ. planters call the prickled-pear, whole juice is of ſo penetrating a nature, 


that it paſſes from the ſtomach into the bladder, and thence comes 
out with ſo little loſs of colour, that ſtrangers, who have eaten thereof, 
are ſurprized and frighted at their own urine ; ſuppoſing it to be blood. 
As for milk, the great Hippocrates himſelf informs us, that if a woman, 
or a ſhe-goat, takes Elaterium, the cathartic virtue of it paſſes into that 
fluid, and purges the child who drinks it. And during my ſtay in the 
confines of Switzerland and Savoy, I obſerved, that when the cows in 
that diſtrict fed, as they uſually do in the middle of ſummer, upon a 
certain weed, ſaid to be a kind of wild garlic, the butter made of their 
milk had a very rank taſt of the herb. And I remember too, that 
paſſing a winter on the ſea-coaſt of the county of Cork in Ireland, I 
found it a known obſervation there, that a ſort of greedy ſea-fowl, 
living almoſt wholly upon fiſh, thereby acquired a taſt, that makes 
ſome pleaſantly queſtion, whether the food they afford be fleſh or 
fiſh. (g.) Laſtly, the objection that ſo ſmall a quantity of a ſpecific, 
as retains its nature when it arrives at the ſeat of its operation, muſt 
have little virtue left, will not ſtagger thoſe who know how unſafe it 
is to meaſure the power of natural agents, to work upon ſuch an engine 
a human body, by their bulk, rather than by their ſubtilty and 
activity. | 
A ſober gentleman, -who was governour of a colony in the torrid 

zone, and had failed far up the river Gambra in Africa, aſſured me, 
that the blacks had a poiſon, flow and mortal, the doſe whereof is ſo 
{mall, that they uſually hide enough to kill a man under one of their 
nails; from whence they very dextrouſly- convey it into any liquid 
aliment, for the perſon they deſign it. He added, that in another part 
of Africa, a famous knight, who commanded the Engliſh there, and lately 
died in his paſſage home, was in this manner poiſon'd by a young 
* woman of quality. | 

could name a vegetable ſubſtance growing in England, which, tho 
ſome empirics employ as a medicine, 1s ſo violent in its operation, that 
a learned and famous modern phy ſiciandeclares, half a grain would cauſe 
very dangerous hypercatharles; which have ſometimes proved mortal. 

And becauſe many ingenious men deny, that our Engliſh vipers are 
_ poiſonous ; I ſhall add, in favour of the argument I have 9 enforcing, 
that I know a young man, who having been bitten by an Engliſh viper, 
which he raſhly took hold of, tho' the tooth only prick'd his hand; 
and the venom, convey'd by fo ſmall a hurt, perhaps equall'd not, in 
quantity, the hundredth part of a pin's head; yet it quickly produced 
- dreadful ſymptoms in him; and, among others, a violent vomiting. 
A perſon, alſo, whom I kne v, that practiſed phyke in the ifle of Java, where 
ſcorpions are held to be more venomous, having been ſtung in his thumb, 
by a ſcorpion, tho? the wound was ſo ſmall that I could not obſerve the 
. leaſt ſcar it had left, it put him preſently to-moſt exquiſite 2 
; whic 
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which continued for ſome hours; during which he felt fo raging a Menicine. 
heat within, that, to uſe his own expreſſion, he © thought hell-fire was LADY 


got into his body :* and thus he continued, till he procured the proper 
ſpecific. Nor is it only by mere poiſons that a human body may be 
greatly affected, tho* the agent be very inconſiderable as to bulk and 
weight; for we ſee, that women, otherwiſe ſtrong and healthy, will be 
caſt into ſwooning fits, ſuffocat ions, and convulſive motions, by the 
odours of musk and civet; tho” it all the effluvia that cauſe theſe 
ſymptoms, were reduced into one aggregate, it would not, probably, 
amount to a hundredth, nor, perhaps, to a thouſandth part 2 a grain. 
Thus, alſo, an inconſiderable quantity of the effluvia of volatile ſalt 
and ſpirit, preſently allay theſe violent ſymptoms. And as for internal 
remedies, tis yulgarly known, that in the infuſion of Crocus metallorum, 
the corpuſcles that render the liquor vehemently emetic and purgative, 
are ſo very minute and ſubtile, that great proportions of wine, or other 
vehicles, may be ſtrongly impregnated thereby, without any ſenſible 
diminution of the body that affords them. And of this we have, per- 


| ” a more conſiderable inſtance, when quick-ſilver is boiled, or long 


infuſed in common water. For, Helmont obſerves, that tho' the liquor 
be not alter'd in colour or taft, nor the quick-ſilyer at all ſenſibly 
changed, nor grown any thing lighter on the balance; yet the liquor, 
by means of theſe inſenſible and unponderable effluvia of the quick- 
ſilyer, acquires a notable virtue againſt worms; for which purpoſe, not 
only Helmont, but others, extol it. And I remember, that a fine boy, 
born to be heir to a very illuſtrious family, falling into a dangerous 
fever, which was judged to proceed from worms, or verminous matter; 
the famous and experienced phyſician, who treated him, confeſsd he 
had no hopes of him; becaule the child, bred to have his will, and 
being tired with unſucceſsful remedies, was ſo obſtinate, as to drink 
nothing but ſmall beer. Whereupon I adviſed his beer to be impreg- 
nated with mercurial particles, by frequently ſhaking pure quick-ſilver 
therein. By which means, the patient perceiving no change of colour, 
nor taſt in the drink, ſwallowed 1t greedily, and foon after recover'd. 

I ſhould condemn my ſelf for having beſtowed ſo many words upon 
one objection, but that 1 hope the anſwer given to it in this place, will 
facilitate and ſhorten our future task. 

Having then diſpatched the firſt of our two enquiries, I proceed to 
conſider, whether the mechanical hypotheſis can be accommodated to 
the notion of ſpecific medicines, ſo as to explain their operation, either 
intelligibly, or prove it agreeable thereto. 


IPhether the 
notion of ſpe- 
cifics may. be 
accommodated 
to the mecha- 


And here I muſt freely confeſs, however ſuperficial our knowledge #ica! philoſo 
may be, and however abſtruſe and veil'd the operation of ſpecifics phy. 


yet, conſidering the — extent, and great fertility of the mechanical 
philoſophy, I cannot deſpair that ſeveral effects of ſuch medicines, 


may, in a general method, be explain d by it. 
But 
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But before I come upon this explanation, let it be obſerved, once 


for all, that I content my ſelf, on moſt occaſions, to give only poſſible 


* 


explications; and to ſhew, that ſpecific medicines may operate in the 
manner I propoſe ; without affirming that to be the very manner in 
particular caſes; becauſe we need not grant, that the operations of all 
pecifics, or of the ſame, in different diſeaſes, muſt be of one kind: for, 
different ſpecifics may operate in ſeveral manners; and ſome by one 
means may cure one diſeaſe, and others another. Nor need the ſpecific 
remedy always relieve the patient, by this or that ſingle manner of 
operating, but by a concurrence of two of more, that, as it were, join 
their forces to produce the deſired effect. 

For a foundation to the following propoſitions, it muſt be remem- 
ber'd, that an animated human body is not a mere ſtatue, or congeries, 
of the materials tis compos'd of; but an admirably tram'd engine, 
conſiſting of ſolid, liquid, and pneumatic ſubſtances, ſo exquiſitely 
adapted to their reſpettive functions and uſes, that the effects of an 
agent upon it, are not commonly to be meaſured by the power of that 
agent, conſider d in it ſelf, but by the effects conſequently produced from 
the action of the parts of the living machine upon one another. 


— 


PRO. 


A ſpecific medicine may cure, by diſcuſſing or reſolving the morbific matter, 
and thereby fitting it for expulſion thro” the greater outlets of the body, and 
the cuticular pores. 


'Tis known, that many obſtinate chronical diſeaſes often proceed from 
viſcid humours, that obſtruct the canals wherein the blood ſhould cir- 
culate, or other uſeful fluids be tranſmitted. And theſe peccant humours 
are often ſo tenacious and obſtinate, that ordinary remedies will have 
little effe& upon them. But a ſpecific may, by the ſmallneſs and ſuit- 
able figure of its corpuſcles, get thro? the pores into the receſſes of this 
ſtubborn matter; and thus, by their ſolidity,figure,and agitation, promoted 
by the heat of the patient's body, diſſolve and ruin the texture of the 
morbific matter, and render it capable of being naturally proſcribed by 
urine, ſweat, or ſome other commodious and innocent evacuation. 
Thus, the blood, or other fluid of the body, being impregnated with 


the benign-an1 operative particles of the remedy, becomes an appro- 
. Priated- menſtruum to the peccant matter. Thus fal-armoniac may be 
- diluted into a menſtruum, that, by degrees, will diſſolve both copper and 
iron. The menſtruum, in this caſe, muſt be appropriated, becauſe there 
is no ſufficient reaſon to ſuppoſe, that it works by any manifeſt quality, 
- as heat, moiſture, &c. or even by acidity : but rather, by virtue of 
the fitneſs, which the ſhape, bulk, ſolidity, and other mechanical pro- 
perties of its particles, concur to give it, to ſhake aſunder the parts of 
a body of ſuch a determinate texture. For there are many more 


diſtin 
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diſtinct ſorts of menſtrua than are commonly taken notice of; and the Mzepicine» 
operations of theſe cannot ſafely be meaſured by the ſtrength of their GY 


manifeſt qualities; ſince it may often happen, that a menſtruum, leſs 
acid, or leſs ſtrongly taſted, may diffolve this or that body, which 
another menſtruum, that ſeems far ſtronger, will not work on. Thus 
cold water will diſſolve the white of an egg, which pure ſpirit of wine, 
oil of vitriol, or ſpirit of ſalt, will coagulate. Thus rectiſied ſpirit of 
urine, will readily diſſolve minute filings of copper, which ſpirit of 
vinegar will but ſlowly corrode ; and yet this liquor will ſpeedily diſſolve 
crabs eyes, which ſpirit of urine will leave entire. Thus quick-filver, 
that is inſipid, will, without heat, diſſolve gold, which Aqua fortss 
it ſelf, tho” aſſiſted oy fire, will not touch ; and yet Agua fortis will fu- 
riouſly tear aſunder the parts of iron, tho' quick-filver will not ſo much 
as adhere to its ſurface. And thus, in ſhort, common oil, that is ſo 
{mooth upon the tongue, and will not corrode ſo much as an egg-ſhell, 
will diſſolve brimſtone, which reſiſts Aqua fortis it ſelf, that diſſolves 
almoſt all metals, beſides many hard ſtones and minerals. And I have 
prepared a liquor, which, tho' ſo weak that one may ſafely drink a 
wine-glaſs full of it, pure, will yet operate on ſome very hard bodies, 
both ſtones and metals, in a way that is not to be match'd among the 
highly corroſive menſtrua uſed by chy miſts. 

And now, ſuppoſing that the active corpuſcles of a ſpecific medicine, 
aſſociated with the blood, or other vehicle, may act upon the morbific 
matter they meet with, in the manner of a menſtruum, we may illuſtrate 
leveral particulars with regard thereto. 

And, firſt, we may hence conjecture, why an appropriated medicine 
will perform, what another cannot; tho' its manifeſt qualities ſeem to 
be of the ſame kind, and much ſtronger in degree. For, menſtrua do 
not always a& according to the degree of their acidity, or the like 
{ſenſible quality, but according to the congruity of their parts, to the 
pores of the body they are to diſſolve; and frequently, alſo, according 
to a fitneſs that depends upon other mechanical preperties of the acting 
liquor. And, therefore, phyſicians, as well as others, may eaſily miſtake, 
in arguing àenajori ad minus, and à minori ad majus. For, becauſe water will 
diſſolve gum arabi-, therefore that highly rectiſied ſpirit of wine, which 
is a much more ſubtile and penetrating liquor, muſt diſſolve gum arabic, 
is a falſe concluſion : or thus, becauſe ſtrong oil of vitriol is more cor- 
roſive to the taſt, and will diiſolye many bodies that Aqua fortis will 
not, therefore that it will diffolve ſilver as well as Aqua fortis, 18 falle, 
and the contrary. true. Nay, this is not a juſt inference z Aqua fortis 
diſſolves filver by virtue of its acid ſpirits; therefore the more it 
abounds with theſe, the more powerfully will it diffolve that metal: 
for, if Aqua fortis be made exceeding ftrong, 1t will not work upon 
ſilver, but readily, after it has been weakned by the addition of a 
fit quantity of common water, 
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Io all this I might add, that the diſſolution of a body may depend, 
as well upon the peculiar texture of the body it ſelf, as the mauifeſt 
ſtrength of the menſtruum. 

2. This doctrine may ſuggeſt the reaſon, why a medicine, that has a 
— effect in one diſeaſe, proves inelfectual in another, apparently of 

in to it, and perhaps leſs obſtinate. For, the preſumed analogy between 
them may not be ſo great, but chat ſome diſſimilitude of texture in 
the morbific matters, may render the one unfit to be wrought upon, by 
the ſame menſtruum that diſſolves the other. Thus, tho' pure ſpirit 
of wine will eaſily diſſolve gum guaiacum, and the little portions of 


reſinous matter that are harboured in the pores of the wood; yet the 


ſame menſtruum will not ven et the wood of the tree that affords 
theſe ſoluble ſubſtances. 

3. This may keep it from appearing ſtrange, that ſpecific medicines 
mould ſometimes fail of their deſired effects. For, as the bodies of 
individual patients may greatly differ, either in their natural conſtitu- 
tion, that they acquire by the diſeaſe, or in both; ſo tis not ſurprizing, 
that in fome ſick perſons, among many, the- congruity between the 


agent and patient ſhould be alter'd, either by a conſiderable change in 


the texture of the morbific matter, or ſome alteration that the cor- 
puſcles of the medicine receive in their paſſage thro' the veſſels, by 
the admixture of ſome 1ncongruous particles of the blood, or other 
vehicle. Thus both ſpirit of ſalt, and that of nitre, will diſſolve copper, 
and the latter filver ; yet if you mix the other with ſpirit of ſalt, which, 
by its like operation upon copper, feems of the ſame nature, the 
_ of nitre will be no longer able to diſſolve ſilver, as it would 
before. 

4. Our hypotheſis may, alſo, hint an anſwer, to one of the chief and 
moſt plauſible objections produced againſt ſpecific medicines. Iis 
ask'd, how a medicine can poſtibly rove up and down in the mats of 
blood, and, neglecting whatever elſe it meets with, ſingle out and faſten. 
upon the morbific matter to be proſcribed. Why, if the medicine acts 
by impregnating the blood, or ſome other fluid of the body, and turn- 


ing it into a kind of menſtruum, tis very poſſible that the ſtrainers, 


thro* which the corpuſcles muſt paſs, may keep back the inconvenient 
parts of the vehicle; and, which is in our caſe more conſiderable, that 
the menſtruum may be either appropriated to the peccant humour; 
or elſe, at leaſt, be qualified to reſolve that more eafily, than any other 
ſubſtance it meets with in the body. Thus if bone-aſhes, Crocus martis, 
law-duſt, powder'd ſea- ſalt, and filings of gold, be blended all together, 
and afterwards divided into two parcels, and upon one you pour common, 
water, it will readily diſſolve the ſalt, and leave the other ingredients. 
untouch'd ; and if upon the other part of the ſame mixture, you put- 
a ſufficient quantity of quick-filver, and rub them together, this me- 
talline liquor will only faſten upon the gold.. And thoſe who work: 
in the Spazif gold-mznes inform us, that when they have. well ground 
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ſome ore that contains gold and copper, beſides heterogeneous mine- Mppic'NB. 

rals, well heated quick-filver will take up the gold, much ſooner and 
better than it will the copper; which it ſcarce meddles with, as long as 

there remains any conſiderable quantity of gold to be wrought upon. 

As for the ſuppoſed difficulty, that the medicine ſhould ſearch out the 

morbific matter, in what part ſoever of the body it lies; this obje&ion 

might have been conſiderable, before the diſcovery of the blood's cir- 

culation: but now we know, that whatever gets into the maſs of 

blood, is preſently whirl'd about with it; and may, therefore, be con- 

vey'd even to the remoteſt veſſels, 

5. Our hypotheſis, alſo, may help us to anſwer thoſe many learned 

| phyſicians, who either reject or deſpiſe moſt external remedies, eſpe- 

cially pericarpia, amulets, and appenſa, upon a ſuppoſition, that they 

can neither communicate to the body any ſtore of medicinal particles, 

nor reach internal diſeaſes; eſpecially when ſeated in parts remote 

from thoſe whereto the medicine is applied, 

But we need here only conſider, what abundance of particles, ſenſible 
to the noſtrils, are, for a long time, emitted by a {mall quantity of 
amber-greaſe, or of camphire ; and the multitude of magnetical cor- 

(cles, that, for many years, conſtantly flow from a {mall vigorous 

oad-ſtone; to make it appear poſſible, that even dry and ſolid bodies 
may afford ſufficient tore of effluvia, to produce conſiderable effects in 
ſo curious an engine as the human body. And as to the ſecond part 
of the objection; the moſt eminent modern phy ſicians allow the po- 
roſity of the skin, whereat tis very poſſible for the ſubtile effluyia of 
ſeveral bodies to enter; and when theſe have once got admittance 
into the ſmaller veſſels, tis eaſy to conceive, how they will thence be 
carried into the greater; and, conſequently, into the maſs of blood; 
by whoſe circulation they may be readily tranſmitted to all the parts of 
the body, and ſo to the ſeat of the diſeaſe. And, perhaps, the efficacy 
of theſe corpuſcles may be the more conſiderable, becauſe they get 

reſently into the maſs. of blood, without undergoing thoſe digeſtions 
in the ſtomach, and other parts, which oftentimes greatly weaken the 
di pay of | medicines, taken in at the mouth, before they arrive at the 


R. R 1 


A ſpecific may ſubdue the too great proportion of acid, or other luxuriant particles, 
in the — of blood, and prevent their coagulatory, or other pernicioug effects. : 


Tho! | cannot impute almoſt all diſeaſes to acidity in the blood, and 
other fluids of the body, by means whereof the ſolids are alſo offended; 
yet, Lreadily grant, that a conſiderable number of diſtempers may chiefly 

proceed either from acids themſelves, or their bad effects. And, ac- 
cordingly, we may very probavly E may 
2 
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Mxpicixz. be either quite cured, or greatly leſſen'd, by a ſpecific, that abounds: 
in corpulcles fitted to obtund acids. Now, ſuch an effect is ꝓroducible by 


more ways than one, but the principal that now occur to my thoughts 
are thele two. | 

Firſt, there are ſome bodies that mortify, or diſable acids, by a 
poſitive hoſtility, or ſuch a contrariety, as is difcernable by the taſt, 
the viſible conflict, and manifeſt tumult produced when they invade 
each other. Such bodies are thole called alcalizate ſalts; whether 
fixed, as the lixiviate ſalts of plants, or volatile, as the ſpirits, and 
aſcending ſalts of urine, blood, hartſhorn, &c. as may de exemplify'd 
by mixing any of theſe with Agua fortis, ſpirit of ſalt, oil of vitriol, 
or the like acid liquors. Whence, by the way, we may lee, that thoſe 
Galenifts miſtake, who aſcribe the virtues of ſpirit of hartſhorn, and 
of urine, only to their tenuity of parts, briskneſs of motion, and the 
like properties; that they might not ſeem obliged to the chymiſts for 
ſo uſeful a notion, as that of the contrariety of acids and alkalies. 

The other principal means by which acids may be mortified, is, by 
being ſheath'd; for an acid corpuſcle may loſe its power of cutting or 
pricking, either by having its figure ſpoiled by the action of a ſtrong 
and manifeſt alkali; or elſe by being cover'd in a porous body, that, 
perhaps, is endowed with no taſt, or any other manifeſt quality. Of 
this way of mortifying acids, chymical operations afford us many 
inſtances; as when minium deſtroys the acidity of ſpirit of vinegar, 
chalk that of Aqua fortis, and Lapis Calaminaris that of ſpirit of Lalt, 
and even of ſpirit of nitre. And I the rather mention Lapis Calaminaris, 

becauſe its qualities are leſs known to phyſicians, and the generality: of 
ehymiſts; and becauſe it ſupplies me with an argument, to prove that 
actds may be rather ſheathed than deſtroyed, by the bodies that filently 
mortify them. For, as Glauber- juſtly obſerves, acid ſpirits may, by 
the force of fire in diſtillation, be driven out of that ſtone very much 
dephlegmed, and ſtronger than before. 

I know it may be here objefted, that the mortification of acids is 
performed by a manifeft quality ; and therefore proves nothing in favour 
of fpecific medicines. But to this I anſwer, firſt, that the power of 
mortifying acids, by ſheathing them, or by abſorption, is none of thoſe 
qualities, whether firſt, ſecond, or third, that the Galeniſts allow in 
medicines z tho” their ſufficiency to cure diſeaſes, has been, and ſtill is 
urged by many, againſt the ſpecific virtues of remedies. Secondly, that 
it is an unhappy and dangerous miſtake, that ſo many learned modern 
phyſicians ſhould take it for granted, that if a medicine be endowed wit] 
a manifeſt quality, its good or ill effect may be aſcribed to that quality, 
whether it be acid or alkaline; for there is a conſiderable difference, as 
various trials have aſſured me, between one acid and another, and 
between one alkali and another : *tis fit, therefore, to diftinguiſh betwixt 
an acid, as merely ſuch, and the peculiar modification that may belong 
to that acid. Thus, tho” alt acid menſtrua, that L know of, — 
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they be well dephlegmed, diſſolve copper; yet Aqua Regis, that diſſolves Memicinee 
not only copper, but gold, will not touch filver ; as, on the other fide, TI 


Aqua fortis will not, of it ſelf, diifolve gold; but if you give it a new 
modification, by adding to it common ſpirit of ſalt, which, as I have 
often found, leaves that metal entire, the Aqua fortis will eaſily diſſolve 
it. Nay, a different modification may not only cauſe a difference be- 
tween acids, but what would commonly be called a contrariety; for 
ſpirit of ſalt will precipitate ſilver, which Aqua fortis has dilſolv'd; 
and ſpirit of nitre not only precipitates an antimonial powder out cf 
that odd ſubſtance, butter of antimony, but does it with a furprizing 
conflict, tumult, and efferveſcence ; yet this butter of antimony is fo 
highly acid, that a little quantity of it turns a conſiderable one of 
ene ſo ſour, that many chymiſts call ſuch a mixture Acetum Philoſo- 
Phorum. 

To apply all this to the propos'd objection; I at firſt plainly inti- 
mated, that a ſpecific medicine might ſometimes operate, in part, by a 
manifeſt quality, tho” the good effect it produced, were not due, barely 
to the kind or degree of that manifeſt quality, but to ſomewhat 
ſuperadded, upon which its ſpecific virtue, in a particular diſeaſe, de- 
3 And, accordingly, it may be ſaid, that as there are ſeveral 

inds of acids and alkalies, too, tis not every acid that will be morti- 
fied by every alkali, and thereby have its effects deſtroyed ; which may 
be illuſtrated from hence, that tho” when copper is diſſolved in Aquz 
fortis, *tis poſſible, by the help of mere chalk, skilfully applied, to 
make the menſtruum let go the corpuſcles of the metal; yet if, upon 
ſuch a high colour'd ſolution of copper, you ſhall pour a due quantity of 
ſpirit of urine, or the like volatile alkali, tho' there will preſently enſue u 
great conflict, and manifeſt ebullition, with noiſe and numberleſs bubbles, 
yet between theſe hoſtile ſalts, a multitude of the acid corpuſcles or 
the Aqua fortis will not be ſo mortified, as to let go the metal; but the 
folution, varying its colour, will acquire a deeper than before. 

And when J conſider the differences to be found between vinegar, alum, 
cryftals of tartar, juice of lemmons, juice of barberries, the elſential 
ſalts of ſour plants, &r. I am apt to think, that nature, in diſorder, may 
produce, in a diſeaſed body, acids of ſeveral forts, which are not parti- 
cularly known to us; and that ſome of theſe may have ſuch a peculiar 
diſpoſition, that our common alkalies will prove unable to ditfolve 
them; which yet may be conquer'd by ſheathing them with fome 
appropriated, or peculiarly modified corpuſcles of a fpecific remedy. 
This may be illuſtrated from hence, that tho' neither ſpirit of vinegar, 
ſpirit of ſalt, nor oil of vitriol, would, as far as J have try'd, diffolve 
a ſtone taken out of a man's body; yet fpirit of nitre, which leaves 
untouch'd fome bodies that oil of vitriol will diſſolve, would readily 
work upon it, and thereby loſe its corroſiveneſs. 


There | 
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Mzoicixzg. There; are two things that I would have remarked, before 1 leave 
this ſubjeck. One of them is, that preternatural acids not only dil- 
affect the body, whilſt they continue ſenſibly acid; but, in many. cales 
create diſtempers, whereof moſt men would think them the remedies, 
For, tho” acids be reputed to have an inciſive and reſolutive virtue, and 
are, therefore, preſcribed to cut tough phlegm, and to diſſolve coagulated 
blood; yet, as I readily grant this virtue to acids in ſome caſes, ſo 
there are others, wherein | greatly ſuſpect, that obſtructions, and their 
conſequent diſeaſes, may be occaſioned by the ſame ;, as they coagulate 
ſome fluids in the body, which are thereby rendred unfit to paſs with 
| * reſt: of the blood, - thro' the ſmaller veſſels and ſtrainers of it. 
This 1 ſhall exemplify by the coagulation produced, by adding ſpirit 
of ſalt to the white of an egg, reduced to an aqueous conſiſtence; 
and the like may be eaſily effethed in milk, which not only ſpeedily 
curdles with ſpirit of ſalt, but, as is vulgarly known, with runnet, juice 
of lemmons, cc. And experiments, purpoſely made, have ſhewn, that 
if ſome acids be couveyed immediately into the maſs of blood, they 
will coagulate that fluid it ſelf, whilſt it continues in the veſſels of 
living animals. | 
The other particular I deſire ſhould: be here obſerved, is, that tho 
acid corpuſcles are, by ſome modern phyſicians and chymiſts, ſuppos'd 
hurtful, both in the blood, and ſeveral ſolid parts of the body ; and 
thoꝰ ſome ingenious, men impute almoſt all diſeaſes to the bad effects of 
acids; yet I am very inclinable to think, that many diſeaſes and ill 
ſymptoms proceed from corpuſcles, that, whether of a ſaline nature, 
or not, differ from acids properly ſo called. For bodies may, as twere, 
reſult from the combination of acids with other ſaline particles, that 
much alter their nature. Thus, ſpirit of ſalt will, with ſpirit of urine, 
compoſe a kind of ſal-armoniac; and ſpirit of nitre, with ſalt of tartar 
diſſolv'd in common water, will con- coagulate into ſalt- petre, or a body 
exceedingly like it; and the fame ſpirit of nitre, or Aqua fortis, with 
ſpirit of urine, or of blood, or the like, will afford a very fuſible ſalt, 
very different from either of the ingredients, before their conjunction. 
And 'tis vulgarly known, that oil of vitriol, and oil of tartar per deli- 
quium, produce, by their coalition, Tartarum vitriolatum; in which, both 
the acid and the alkali are very much infringed; the third body pro- 
duced greatly differing from either of the liquors. And conſidering how 
many different ſorts of corpulcles nature may have form'd, that, with- 
out being acid, may yet have notable and pernicious effects upon the 
blood, or ſome particular ſolid of the body; it ſeems probable, that 
other qualities are required, to mortify or dilable theſe. morbific cor- 
puſcles, than a contrariety to acid falts; and, conſequently, that a 
medicine, whoſe parts are peculiarly. fitted to correct, or enervate a 
particular ſort that is noxious, may deſerve the name of a ſpecific. 
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But further, as various coagulations may be made in the body by Mzpicie; 
ſaline corpuſcles, manifeſtly acid, ſo others are producible by cor L@R.. 


ulcles, whether ſaline in taſt or no, that are not manifeſtly acid, 
Fat, perhaps, of a contrary natute; which obſervation, tho* uſually 
overlook*d by phyſiciaus, is, in my opinion, of no ſmall importance, and 
therefore may deſerve to be more fully made out. I have, ſometimes, 
prepar'd a liquor, that was not, in taſt, either acid or urinous 
whereto having put a moderate proportion of diſtill'd liquor, which 
alſo was, in taſt, neither acid, urinaus, or lixivious, it would, in a 
few minutes time, be coagulated into ſo firm a body, that, tho' the 

7 2 * . 
open wide-mouth'd veſſel, that contain'd it, was held with its orifice 
downwards, nothing would fall out thereat. 

And if, upon a certain ſolution, ſome fpirit of urine, or another 
volatile alkali, be let fall, there will preſently be produc'd a gelly,, 
whoſe conſiſtence, and colour, may make it eaſily miſtaken for com- 
mon boil'd ſtarch. | 

The like gelly, but more tranſparent, I have alſo made without the 
help of any thing ſenſibly acid, or urinous. And, to fatisfy ſome. 
virtuoſi, 1 have ſhew'd them, to their ſurprize, a ſubſtance which I could: 
preſently prepare, without urine, or any volatile alkali, that would 
immediately coagulate about twice its weight of highly rectified, and. 
inflammable ſpirit of wine, into a ſolid. maſs. 

And, to manifeſt that *tis not requiſite that a liquor be ſenſibly acid, 
to coagulate an animal ſubſtance, as I lately obſerv'd the ſpirit of ſalt 
did the white of an egg, highly rectified ſpirit of wine will do the 
ſame thing as well, if not better. 


P R O P. III. 


A ſpecific may prove ſerviceable, by precipitating the percunt matter out of the- 
FM blood, r other flaid of the body. 


Thoꝰ precipitation be frequently a conſequence of the mortification 
of acids, or of alkalies, by corpuſcles of a contrary quality, yet I. 
thought fit to ſay ſomething of it a- part; becauſe I have oblerv'd, that 
ſome acids and. alkalies may be put together, without caufiag any- 
precipitation by their contrariety : and, on the other ſide, that various 
precipitations may be produced, where there does not appear any ho- 
ſtility ; though, I know, this effect is often thought a ſufficient argu- 
ment of a preceding conflict of acids and alkalies; but that ſhould be. 
prov'd by collateral experiments. jt 

To proceed to our own examples. I know ſeveral urinous ſpirits, 
that will mix with acid menſtrua, without any. manifeſt conflict or pre- 
cipitation; and, on the other hand, ſome acids and alkalies, that will 
make a manifeſt conflict by their mutual re- action, yet, if mingled in a 
juſt proportion, there. will be a. manifeſt: coalition,, inſtead of ee 

x tations. 
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Mrpicixg. tation; as may be exemplified in certain quantities of ſpirit of ſal- ar- 
moniac, made with ſalt of tartar, or pot-aſhes, and ſpirit of nitre, or 


Aqua fortis; and alſo by ſpirit of urine, and ſpirit of ſalt, mix'd in a 
certain proportion; whereby they convene into corpulcles, for the making 
of ſal-armoniac, which the phlegm of thoſe liquors will keep ſwimming, 
But, what makes moſt for my preſent purpoſe, there may be precipita- 
tions, where no tumult, or contrariety, appears; as when filyer, being 
diffolv'd in Aqua fortis, and the menſtruum diluted with 30 or 40 parts 
of diſtilld water, if clean plates of copper be immers'd in the ſolu- 
tion, the filver will be very flowly precipitated out of it, in the 
form, not of a calx, conſiſting of metalline and ſaline parts incor- 
porated together, but in the form of pure ſhining ſcales of ſilver, almoſt 
Ike the white and glittering ſcales of ſome ſmall fiſh. There is, alſo, 
a way, by which I have brought diſſolv'd gold to ſettle about a body 
ſuſpended in its ſolution, in the form of a fine, and a high-colour'd calx 
of pure gold. But you may have an inſtance of ſilent precipitation, 
by rubbing a little, either of Roman or Dantzic vitriol, upon a newly 
whetted blade of a knife, moiſten'd with water; for the ſteel will thus 
immediately be overlaid with a reddith ſubſtance, which, by its colour, 
and other figns, appears to be manifefily cupreous. And tis not only out 
of ſolutions, made with acids, that bodies may be thus precipitated ; 
for, upon ſearch, I have found, that there are, in nature, precipitants 
capable of ſilently precipitating ſome bodies, diſſolv'd in urinous, or 
other, not acid, menſtrua. It may, indeed, be juſtly ſuſpected, that 
luch' precipitations are dangerous, by producing heterogeneous cor- 
puſcles in the blood, that may prove too heavy, or grols, to be eva- 
cuated. And I look upon this as a ſuſpicion to ſatisfy which 'twere fit 
to con ſult experience; but, in the mean time, it may be repreſented, 

1. That tho” ſome inconveniencies may happen from the bulk of the 
precipitated corpuſcles, yet this may be much inferior to the danger 
threatned by the over- active, and hoſtile particles, that produced, or 
fomented the diſeaſe, 4 EC oth! +. 46k 

2. That is net neceifiry all concretions ſhould conſiſt of corpuſcles, too 
large torbe'thrown put at the mas of blood; for, we ſee, that ſtony 
matter, Which, as the chymical 'anatyſts of it ſhew+, is of à very com- 
pound nature, may he catry'd to all. parts of the body. I knew a 
Iady, who had à ſtone raked out of the lower part of her tongue. 
And phyſicians, who preſcfſbe latge quan itfes of mineral waters, im- 
pregnated with iton, us 1 found thole of Tunbridge to be, and with 
juſphur, ſuch as ſome of the Bath waters uſually are, build their ex- 
pectat ions of a cure from them, upon a ſuppoſit'on that they are car- 
ried into the maſs of blood, and innermoſt parts of the body. 

3. That yet precipitations may, poſſibly, be made of matter, con- 
tain'd in the blobd, by medicines that do not get into the maſs of it. 
Phyſicians, ſometimes, give crude ſteel in ſubſtance, as well as prepared, 
to obrund the acidities of the blood, tho' the metalline corpuſcles, in 

all 
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all probability, do not paſs iuto the mals of that fluid, but are wrought Mzvicivz: 
upon by the matter, that, in its circulation, is thrown into the tomach L@&*Y DW 


and guts; which appear to be the ſeat of the operation of chalybeates, 
from the blackneſs they give to the excrements of the lower belly : 
but if they will have it, that prepared ſteel, for inſtance, calcin'd with 
ſulphur, paſſes thro* the pores of the inteſtines, or the fine lacteal 
- veſſels, into the maſs of blood; *twill be obvious to demand, why na- 
ture ſhould not be able to expel precipitated corpuſcles, at the ſam? 
orifices, where ſuch compounded concretions as thoſe ot ſulphur and 
that metal can enter. 

4. That it may, with ſome appearance of reaſon, be ſaid, experience 
has already been conſulted about the expediency of employing preci- 
pitating medicines. For, not to urge that the learned Sennertus ſeems to 
intimate, that ſometimes the febrile matter may be precipitated out 
of the blood; Kergerus very ſolemnly declares, that, in the ſpace of 
fourteen years, he cured above a thouſand of fevers, without bleeding, 
purging, ſweating, &c. by a fingle precipating remedy, and that uni- 
verſally, with all imaginable eale and ſafety. I endeavour'd, indeed, 
to obtain from Germany a confirmation of this matter of fa&, but did 
not receive it; I find, however, that one of the emperor's phyſicians, 
declares himſelf inclin'd to believe it true, 
But I can more eaſily: ſuppoſe, that great, and defireable changes 
may be wrought in the fluid parts of the body by appropriated preci- 
pitants, if it be true, as it is unanimouſly taught by a multitude of 
rar that many diſeaſes are cauſed by a putrefaction of the 

lood, and other animal fluids. For there is, in nature, a certain ſub- 
Nance, or medicinal liquor, ſo powerful an enemy to putrefaction, that 
when a few grains, or drops of it, were put into a conſiderable quan- 
tity of water, that had been kept till it ſtunk as ſtrong, and offen- 
ſively, as carrion, (tho' it ſtill remain'd tranſparent) and diffuſed, by 
agitation, through it, precipitated therein a very ſmall and light feculency, 
which being remov'd, the remaining liquor was quite freed from all ill 
ſcent; nor did I obſerve, that the feculency it ſelf retain'd any. And, 
which is ſurprizing, all this was done in a very'few minutes, by a very 
ſmall proportion of a precipitant, whoſe” taſt was not at all either 
bitter, or acid, or urinous, or hxivious; whieh- are circumſtances that 


may afford conſiderable hints to ſagacious inquirers. 


The ſpecific may peculiarly ſtrengthen and cheriſh the heart; and, by that means, 
or otherwiſe, relieve the part affefted. 


This obſervation can ſcarce be made good, without entering into that 
important and perplexed controverſy, whether any medicines have a 


ſympathy with the head, heart, liver, &c. and, upon that account, 
VOI. III. Cee de- 


562 
Mepicines. 


3 MO” FTA 

Specific: Remedies conſider d. 

deſerve the name of cephalic cordial, hepatic, Cr. or to ſpeak more 
clearly, whether there be any medicines, that, in a peculiar manner, 
do good to this or that particular internal part of the body. In this 
diſpute the affirmative. has been held, tho I. doubt upon ſlender grounds, 
in moſt of the phyſical ſchools, for ſeveraF ages. But, in our times, 
many maintain the negative, and even deride the opinion they have 
forſaken, Some of them object, in a triumphant, ſtile, that tis ridi- 
culous to fancy: ſuch a ſympathy betwixt a dead medicine and the parts 
of a living body; as if a phyſician could ſend, adrug of an errand, to 
fiagle — a particular part among a multitude of others, and do it 

d Oomces. ; 

But, notwithſtanding this, I think it very poſſible, that a medicine 
may ſo far reſpect a particular part, as tho' not to prove beneficial to 
that only, yet to be ſerviceable to it in a peculiar manner or degree: 
and. this, I conceive, may happen upon one, or more, of the follou- 
mg accounts. | 

And, 1. when I conſider, that the firm parts of the body, as the 
heart, brain, liver, kidneys, &c. have each its particular ſtructure, 
wherein it differs from another ; and probably. the fluids alſo, as the 
blood, gall, lympha, c. have their ſeveral textures; it ſeems pro- 
bable to me, that the corpuſcles of a medicine, diſſolv'd in the ſtomach, 
and carry'd round by the liquors of the body, may, according to their 
determinate ſhape, ſize, ſtiffneſs, flexibility, motion, Cc. be much more 
fit to lodge in one part of che body than the reſt, and, thereby aſſo- 
cating with its fibres, ſupply it with ſuch, congruous particles as it 
either wants, or may prove beneficial to it, by re-eſtabliſhing or 
ſtrengthening its tone. And by this corroboration, the part may be 
enabled to reſiſt the hoſtilities of morbific matter, which phyſicians 
8 obſerve to be thrown by the more vigorous parts upon 
ſuch as are weak or diſtempered; as is manifeſt in per ſons ſubject to 
the gout, in whom peccant humours are very apt, upon ſeveral oc- 
caſions, to be tranſlated from the nabler parts; if thoſe be robuſt, 
upon the debilitated joints: on which ſcore, the gout, if it be well 
managed, is not, without rea ſon, thought conducive to long life. Thus 
I knew a phyſician, who had ſuch a peculiar indiſpoſition in his jaw, 


that tho he could uſe wines of ſeveral ſorts, without inconvenience, 


yet = —y a very little brandy, would ſoon give him the 
tooth-ach. 

But I proceed to ſhew- and illuſtrate, how the fitneſs of ſome medi- 
cinal corpuſcles, may enable them to aſſociate with thoſe of the part 
they are to affett. We ſee, from what happens in nutrition ecu in 
Mat ef ſucking children, that a ſingle aliment, as milk, affords, beſides 
various excrements, ſuch as the groſſer feces of the guts, and the more 
fluid ones of the bladder, the — the cuticular pores, &. a great num- 
ber of carpuſeles that are detained and aſſimilated by parts of different 
Kruttures, as the brain, the heart, the bones, &. ſince, otherwiſe, theſe 
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parts could never be fo plentifully nouriſhed by them, as daily to in- Mepictxe. 


creaſe in all their dimenſions. And ſome parts, which in infants are 
cartilaginous, in proceſs of time become bony ; a Fm not probably 
referable to the bare exiccation, by the native heat of the body, in- 
.creaſing with age. 
2. The friendly corpuſcles of a ſpecific medicine, may not only 
cofifirm the good ſtate of a determinate part, but greatly conduce to 
reſtore it to a ſound condition, when it is diſtemper'd; and this by 
two or three different means. 
And, firſt, thoſe particles may diſpoſe the morbific matter to be more 
_ eaſily and ſafely expell'd; and that not barely as they may impregnate 
the whole maſs o blood, and ſo be carried by it, as well to many 
other parts, as to that we now conſider ; but as their particular texture, 
motion, &c, may, in a peculiar manner, reſpect that particular modifi- 
cation, which the peccant matter acquires, by being produced or har- 
boured in that determinate part. And that the particular ſtructure of 
an affected part, may very much diverſify the condition of a morbific 
matter, I argue from hence, that phyſicians declare, the trifying 
matter bred in the kidneys of a perſon ſubject to the ſtone, to be reddi 
or yellowiſh; but when in the bladder, white, or of a light grey; 
and the ſtones generated in the former part, to be more friable, or of a 
flighter texture than thoſe that have their origin in the bladder; ſome 
of which are exceeding hard, eſpecially in compariſon of ſuch large 
ones as I have had out of the bladder, or gall, of luſty animals. The 
diſpoſition then, that the corpuſcles of the ſpecific may give the blood, 
or other liquor which conveys them, to att as an appropriated men- 
ſtruum, upon the peculiarly modify'd matter that obſtructs or diſaffecis 
the liver, for inſtance, may enable the remedy to be very helpful to that 
part, by preparing the morbific matter for expulſion. But it may alſo 
aſſiſt the ſame part in another capacity. 


For, ſecondly, it may ſo work upon the fibres, and ſtable portion of 


the part affected, as both to enable and excite it to get rid of its enemy; 
as by giving firmneſs and ſtrength to the fibres of the part, by contem- 
perating, or correcting the immoderate heat, coldneſs, &. thereof; by 
mortifying the acid, or other heterogeneous particles, that are lodged 
in the minute intervals of it, and, perhaps, even in the pores of its 
fibres; by allaying its convulſions, cramps, or other inordinare motions, 
that hinder it from performing its proper functions; and, laſtly, by 
relaxing or widening the pores, according to the exigency of the work 
to be performed. And, having thus prepared the matter to be expelld, 
and diſpoſed the part to expel it, this may then alſo be excited to its 
office, by the ſame particles irritating the fibres, or motive organs, or 
ſtimulating them, to disburden the .matter that offends it. Thus a 
very ſmall doſe of cantharides, is known capable of making the blad- 
der forcibly diſcharge it ſelf of urine; and often at the lame time to 


Cccc 2 expel. 


564 


* oy 


Fpecific Remedies conſider d. 


Mepicixz. expel the ſand, gravel, ſmall ſtones, and other excrementitious matter, 
that before moleſted it. | 


And hence we may anſwer an obje&ion, formerly mentioned againſt 
fpecific medicines. For here we have a medicine, tho? a dangerous one, 
whoſe corpuſcles are fo peculiarly adapted to the bladder, and urinary 
organs, that tho' when got into the maſs of blood, they are carried 
by it indiſcriminately to all parts of the body; yet often, without mani- 
eftly diſordering the reſt, they exceedingly affect and irritate the 
bladder alone. It may here be objected, that the firſt of our three 
ways, in which we ſay. a particular part may be aſſiſted by a ſpecific, 
ſeems contrary to the ſecond; the former tending to corroborate, and. 
the latter to relax and irritate it. But I anſwer,. that ſiace the part 
may be ſometimes in a natural, and ſometimes in a preter-natural 
ſtate; in the former a medicine will deſerve to be call'd appropriate, 
from keeping it found, which is moſt properly done by ſtrengthening 
it; and in the latter, merit the title of a ſpecific, becauſe it helps to 
reſtore it to a ſtate of ſoundneſs. And, again; tho' to effect this reco- 


very, tis often very expedient, that the medicine procure an evacuation 


of ſome peccant matter, yet that evacuation is frequently much pro- 
moted and facilitated, by ſtrengthening the part, ſo as to enable it 
to disburden it ſelf. And the fame medicine may contain and commu- 
nicate to the blood, corpuſcles of ſuch different ſhapes, ſizes, motions, 
c&c. as ſucceſſively to relieve the part by both theſe means. Thus, phy- 
ficians obſerve, that rhubarb not only purges the liver of choler, by its 
fine, laxative parts, but by its more earthy, aſtringent corpuſcles, 
ſtrengthens the tone of that part. I might, add, that, in ſome caſes, 
this very corroboration of a diſtemper*d part may reſtore it to ſoundneſs; 
there being ſome diſeaſes of ſuch a nature, that they could not ſubſiſt 
in the affected part, unleſs thro? its debility, and the conſequences 
thereof, it were ſubject to admit, from time to time, freſh recruits of 
peccant matter to foment the diſorder. And, in ſuch diſtempers, if 
the ſtructure and tone of the part be re-eſtabliſhed by the operation of 
the ſpecific, its acquired vigour will enable it to reſiſt the entrance of 
new ſupplies of peccant matter, and to return them into the maſs of 
blood, to be thence diſcharged by the common ſhores of the body. 
In the mean time, nature will be able, by degrees, to ſubdue, diſſipate, 
or otherwiſe diſpoſe of that little portion of morbific matter that was 
todg'd in the diſeaſed part. 

We have not hitherto produced any example of the peculiar reſpect 
of a ſpecific, to a determinate, diſaffected part, apparently ſo incredible, 
as that a heavy, ſtony ſubſtance, being, in ſmall quantity, taken at the 
mouth, ſhould manifeſtly contribute to the cure of a broken bone, 
in the extreme parts of the body; yet, not to urge the teſtimony of 
chymical writers, I remember a German phyſician, who was famous for 
great cures, related wonders of that ſtone called Ofteocol/a, eſpecially if 


improved by a skilful preparation, which he communicated to me. 


But: 
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But without preparation, the judicious Fildanus ea commends it, MaicixE- 

_ his own obſervation, for. very ſuddenly breeding a, callus in CCPN/DJ- 
actures. | | | : 


I ROP. V. 


A ſpecific may have its effect, by. producing in the maſs of blood a diſpoſition. to 


enable nature, by corretting, expelling, &C, to ſurmount the cauſe of the diſeaſe. - 


Whoever narrowly conſiders the practice of the moſt ſucceſsful modern 
phyſicians, will find that their preſcriptions are, in general, founded upon 
a ſuppoſition, that a great part of diſeaſes depend chiefly upon the 
vitiated conſtitution of the blood, and their cure upon reſtoring that 
fluid to a ſound ſtate. 

Now this advantageous change of the blood may be effected by a 
ſpeciſic, ſeveral ways; and, particularly; firſt, by furniſhing the blood 
with ſome fort of active corpuſcles, neceſſary to ferment it, or excite 
an uſeful commotion, or agitation therein. I do not here deſign to 
examine, whether the maſs of blood, contained within the veſſels of a 
living man, is capable of a ſtrict and proper fermentation; and there- 
fore I have employed the word commotion, for ſuch as diſlike the other. 

But as fermentation is become a general term, I ſhall not ſcruple to 
uſe it, after having premiſed, that becauſe many modern phyſicians, 
eſpecially ſince the learned Dr. Wilts notions came to be in requeſt, 
have ſuppoſed fevers and agues to conſiſt in vitious fermentations of 
the blood; to diftinguiſh the fermentation I here mean, from theirs, 1 
call it uſeful. | | 

Since, probably, then, there is often a vitious fermentation of the 
blood, there may alſo ſometimes be a want of fermentation, or a certain 
ſluggiſhneſs; upon whoſe account, either the brisk, inteſtine agitation, 
that fluid ought to have in healthful perſons, or a due quicknels of 
circulation is wanting; upon which ſluggiſh ſtate of the blood, if it 
prove obſtinate and laſting, ſeveral diſtempers are uſually conſequent. 
There are, indeed, various medicines, ſuch as aromatics and ſpirituous 
liquors, diſtilled from fermented vegetables, ſometimes ſucceſsfully 
employed to correct this dull diſpoſition of the blood; but as theſe 
prove very hot, there will be ſeveral conſtitutions, and particular cir- 
cumſtances wherein they may do more harm by their immoderate 
heat, than good by their ſpirituoſity. Beſides, the fluggiſhneſs of the 
blood may ſometimes proceed from cauſes, that this ſort of hot 
medicines will not correct. I remember, that having moderately dry'd 
and powder'd a parcel of human blood, a vinous ſpirit totally in- 
flammable, would not in many hours make a ſolution of it, or draw a 
red tincture from it; but a well rectiſied urinous ſpirit grew red upon 


it, in lefs than the tenth, or pechaps the twentieth part of that —_ 
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- Mepicins, A ſpecific medicine may, therefore, abound in eorpulcles of ſuch a 
nature, as, without dangerouſly heating the blood, to diſſolve thoſe 


particles that render it viſcid, ropy, or ſpiritleſs; and alſo, by enliven- 
ing the whole maſs, and putting it into a more brisk and kindly agita- 
tion, thereby fit it to throw off ſuch heterogeneous parts, or recrements, 
as were blended with it before; whence *twill again freely paſs along 
the finer veſſels of the body. 
That a ſpecific may perform this, will be more eaſily allowed, after 
- conſidering that the generality of phyſicians acknowledge, there are 
-- ſeveral cordials, ſome of which they ſtile temperate, and others cold: 
and ''tis very poſſible, that the corpuſcles, L.A 62 the blood thick 
 andſiluggiſh, may not be of a cold nature, but of a hot; and therefore 
>, may have their effects rather promoted than deſtroyed by hot reme- 
dies. Thus, as we formerly ſaid, if to the white of an egg you put a 
certain proportion of well rectified ſpirit of wine; inſtead of deſtroy- 
ing the viſcoſity of the liquor, it will curdle-a. good. part of it, and 
thereby produce a body far more remote from thinneſs and fluidity than 
it was before. And I remember I once made a ſluggiſh vegetable liquor, 
which preſently, by the addition of a little ſpirit of wine, became ſur- 
- prizingly viſcous and ropy. 
2. Another means, whereby a ſpecific may befriend the maſs-.of 
blood is, by giving it the wanted dilatation or tenuity. This ſecond way, 
Indeed, is of kin to the firſt, but different from 1t ; - becauſe in that 
the thing principally conſidered was, the fermentation or agitation of 
the blood but this chiefly reſpe&s the conſiſtence of it; a particu- 
lar of great importance to health: for if the blood be too thick, as 
often happens, it cannot paſs ſo freely and readily as it ought, thro” 
the capillary veſſels; which thence become gradually obſtrutted, and 
the circulation retarded. And, on the other fide, if the blood be too 
thin, and eſpecially if too vehemently agitated, tis apt to make its way 
out of the veſſels, and produce hemorrhages, or other bad effects, that 
uſually attend the extravaſation of the blood; which happening in 
ſo warm a place as a living human body, that fluid is very apt to 
putrefy, and thereby produce impoſtumes, and ſeveral dangerous 
"ſymptoms. 
Now a ſpecific medicine may remedy this faulty conſiſtence of the 
blood, by furniſhing: it with corpuſcles, fitted by their figure, bulk, 
motion, c. to diſable thoſe that make the blood groſs; or elſe to cut 
or divide the parts of the blood it ſelf, and fo diſpoſe them to a greater 
fluidity. It may alſo produce in it ſuch pores, as will give admiſſion 
to the ſubtile etherial matter, that abounds in the atmoſphere, whereby 
the blood may be rarified. Aud, on the other hand, when the blood 
is too thin, as not only ſome diſeaſes, but ſome medicines too, eſpe- 
- cially aloes, often make it; a ſpecific may reduce it to a good conſiſt- 
ence, either by furniſhing it with corpuſcles, apt to combine with the 
active ones, that did too much attenuate it before; or by helping 
nature 
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nature to expel thoſe buſy particles by inſenſible tranſpiration, or ſome Menicixe. 


other eaſy way. 

3. There is yet another manner wherein a ſpecific may conduce to 
rectify the ſtate of the blood; and that is by ſo working on the heart, 
2 make it advantageouſly. regulate. the tranſmiſſion of that fluid 

ro it. 

That a ſpecific may peculiarly befriend a particular and con- 
ſequently 3 heart, is granted by the generality of p \yſicians, who - 
think. themſelves poſſeſſed of many cordials, as they call them; and 
we have already ſhewn it poſſible: tis, therefore, allowable. to fuppoſe, 
that the parts of a ſpecific may either diſſolve tome particles they 
meet with in the heart, by which that noble viſcus is, by irritation, J.. 
or otherwiſe, diſturbed in the regularity of its dilatations and con- 
tractions; or ſo corroborate the fibres, or moving organs of it, as to 
diſpoſe it to moderate the circulation of the blood that paſſes thro? 
it in the moſt advantageous manner. And that the diſpoſition of the 
heart, even when men have no ſenſe of it in the part it ſelf, may be 
of moment as to health and fickneſs, appears credible > ſince a living 
human body, is not a mere lump of fleſh, bones, &c. but am exquiſitely. 
well-contrived machine, whoſe parts are eaſily ſet on work by proper, . 
tho very minute agents; and by their action upon one another, perform 
far greater things, than can be expected from the bare energy of the 
agents that firſt put them into motion: whence, the diſpoſition of the 
heart being, tho* perhaps inſenſibly, changed, it may * a remark- 
able alteration in the motions of the blood, and its paſſage thro” that 
part, in point of quantity,. celerity, or both. 

How much this change in the circulation may, in many caſes, con- 
duce. to ſickneſs or recovery, will partly appear by the effects of 
vehement, or durable paſſions of'the mind. Thus tis obſerved, that in a 
deep ſorrow, which, in a manner, ftraitens the paſſages of the heart, 
the blood is too ſparingly diſpenſed, and the enlivening ſpirits are not 
generated in ſufficient plenty. The blood is hereby, alſo, fo difpirited 
as, in theſe parts of Europe, to diſpoſe the body to the ſcurvy, which 
either produces or irritates ſeveral other diſeaſes. Thus, again, the 
paſſion of ſhame often ſuddenly alters the motion of the blood, and 
makes it ſwell the little veſſels that lie under the cuticula of the face, 
and ſometimes other parts. The like effect I have ſeen produced by 
a great and ſudden joy. And tho? its oppoſite paſſion, grief, has been 
uſually obſerved to deaden the appetite to meat; yet ſo much depends - 
upon a regular tranſmiſſion of the blood, that joy has been found in 
ſeveral perſons, and I have known an eminent inſtance of it, very 
much to leſſen hunger: which effect M. des Cartes ingeniouſly attempts 
to account for, from the varied dilatation and motions of the heart. 
And it ſeems not abſurd, that the like motions may be caus'd by the 
corpuſcles of a ſpecific medicine, which, by affecting the fibres of the 


heart, after the manner of joy, may produce in it ſuch amicab!e dila- 
| ations 
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Mepicixes tations-and contractions, as flow from the agreeable. paſſions. And, what 
LAI. favours this conjecture, a lady of my acquaintance has complained: to 
me, that the ſcent of perfumed gloves makes the blood fly to her 
face, and long continue to tinge it, in the nature of a bluſh. vid? 
In this manner, then, a ſpecific,” by peculiarly affecting the heart, may 
greatly contribute to introduce, or re-eſtabliſh, a healthy craſis in che 
blood which, being thus rettined and invigorated, may both befriend 
the · body in general, and conduce to remove ſome particular diſeaſes, 
W ee ene, and, perhaps too, exciting the particular part, in 
* which the peccant matter reſides, to ſubdue or expel as much of it as 
: ende harbours, and to reſiſt the acceſſion of more. And the 
blood being thus brought to a good ſtate, and the ſolid: parts corrobo- 
rated, the ſpecific| that produces theſe effects, may be jaid to cure 
ſome particular diſeaſes, which only continue by being irequently ſup- 
ply'd with vitious matter from the blood in its circulation. 


PROP, VI. 
- A ſpecific W may unite its Particl es with thoſe of the peccant matter, and 
thereby conſtitute 4 different ſubſtance, to be eaſily thrown off, or ſaftly 
continued in the body | 1 | 


This I take to be one of the- moſt proper and genuine methods of 
operation in ſpecific, medicines; becauſe an effect is here produced, ei- 
ther without the aſſiſtance, or beyond the mere power of the manifeſt 
qualities of the remedy, and a cure, or relief, uſually obtain'd with- 
out violence, torture, or diſorder, | 
This manner of working in a ſpecific medicine, is of near affinity 
with one or two of thoſe formerly mention'd ; but different from them 
in ſome particulars, as «will appear hereafter. Sometimes, when a 
certain kind of acid has impregnated the blood, or. lodg'd it ſelf 
in ſome ſolid part of the body, the corpuſcles of a ſpecific may, 
without any ſenſible conflict, be ſo qualified, as to make coalitions with 
the particles of the peccaut acid; and, with them, conſtitute little 
concretions, Which, differing from the minute parts of the acid, either 
in bulk; figure, ſolidity, ſtitfneſs, motion, or in two, or more of theſe, 
may become quite of another nature, and much more innocent than 
the acid it ſelf, before it was thus corrected. We are furniſhed with 
a notable illuſtration hereof, by digeſting Aqua fortis with an equal, or 
double weight of inflammable ſpirit; for, by this means, I found, 
that highly acid liquor ſo chang'd, as not to retain any ſenſible cor- 
roſiveneſs; and to exchange its piercing ſcent, and great acidity, for an 
1noltenſive, pleaſant ſmell, and a gratetul, and actually ſweetiſn taſt, 
Which brings into my mind the practice of a preſident of the famous 
college at London, who, as himſelf told me, uled to relieve a patient 
of very great quality, of nephritic torments, by giving her a _ 
2109 3 oſe 
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doſe of an inflammable ſpirit. But ſpirit of wine, by its effects upon Meprerve. 
ſeveral other acid menſtrua, wherewith I mix'd and digefted it, ap- 
ars not to work upon them uniformly, as they are all of them acids, 
but differently, according to the nature and proportion of the acid 
cor puſcles, with which the vinous fpirits affoeiate. 

And to ſhew, that this change and contemperation of the menſtruum, 
by the ſpirit of wine, is produc'd rather by a peculiar fitneſs of the 
convening corpuſcles of both, than by the contrariety that the vinous 
ſpirit has to the Agua fortis, as an acid; 1 ſhall add, that pure ſpirit of 
wine, mix'd in a due proportion with highly rectified ſpirit of urine, 
will greatly abate its cauſtic property, and with it compoſe a ſalt much 
more moderate than the ſpirit ; and which, being ſublimed, or rather 
reduced into a liquor, affords an excellent mixture, in ſome fevers and 
other diſeaſes as a medicine : and, with a ſmall skilful alteration, it is of 
great uſe in many chymical experiments as a menſtruum. 

A few grains of the glaſs of antimony, made without addition, being 
taken inwardly, will vehemently both vomit and purge; and tho' wine, 
if well impregnated with its corpuſcles, proves a violent emetic and 
cathartic; yet if ſpirit of vinegar, that is, of degenerated wine, be, 
for a competent time, digeſted upon the glaſs finely powder'd, and 
when the liquor is ſufficiently impregnated with the particles thereof, 
abſtracted from it, there will thence arife a multitude of minute con- 
cretions, of which many grains may be given, without ordinarily 
provoking either vomit or ſtool. All mortifications, therefore, uſefully 
made by medicines, need not be of acids; ſince we here ſee, that 
acids themſelves may prove correctors: and, perhaps, it is by ſuch 
kind of combination, that ſome poiſons are ſubdued. I ſuſpect that it 
may as probably be upon this account, as upon any hitherto offered, - 
that a man, ſtung with a ſcorpion, is cured by cruſhing the animal 
upon the hurt; as an acquaintance of mine told me he try'd upon 
himſelf; and a virtuoſo upon a ſoldier, with good ſucceſs. And, 
conſidering what a multitude and variety of figures, may fit ſuch par- 
ticular corpuſcles to make coalitions, very different from both the 
component parts, it ſeems probable, that in a patient's body there may 
be made between the corpuſcles of the peccant matter, and thoſe of 
a medicine, ſuch uſeful combinations, as to produce concretions inno- 
cent or beneficial. 

When a particle of peccant matter comes to be aſſociated with one 
of a ſpecific medicine, that combination may alter it for the better, 
not only by changing its * and figure, but alſo by increaſing 
or leſſening its ſtiffneſs and ſolidity, and giving a new modification to 
its motion; as will eaſily appear from a little attention to the natural 
covuſequences of the coalitions of bodies. 

I might ſhew, ex abundanti, that the ſmall concretions made by the 
union of ſome morbific, with ſome medicinal corpulcles,. may not only 


become. innocent, but ſometimes beneficial, by what happens to common 
Vor. III. | Dddd lub- 
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Mxpicixn. ſublimate, from a farther 3 for tho' this be a ſubſtance ſo 
highly corroſive and miſchievous, that a few grains of it will kill a 
man; yet by making a coaleſcence, with leſs than its weight of quick- 
ſilver, which is mg > inſipid and ſcentleſs, the corroſive matter is 
thereby ſo alter'd and tamed, as to be turned into a kind of white, 
taſtleſs earth, call'd Mercurizs dulcis ; which, if skilfully prepared, and 
given in the quantity of many grains, is not only innocent, but a very 
good medicine; and that, perhaps, in more caſes than phyſicians are 
generally aware of. | 

And this may afford us a probable argument, to ſhew, that, not- 
withſtanding all the digeſtions and changes a fpecific medicine under- 
goes in its paſſage thro' the body, it may ſtill prove ſalutary, when 
it arrives at the part it ſhould relieve, For, tho' the corpulcles of 
the medicine ſhould be conſiderably chang'd by the way, yet tis poſſible 
they may, by that very alteration, be made medicinal; ſince they may 
thus be qualified, when they arrive at the part affected, to combine 
themſelves ſtrictly with ſome corpuſcles, whether morbific or others, 
that they find there; and with them compoſe new concretions, of a 
nature very friendly to the patient. Something analogous to this we 
may obſerve in aſparagus, which being eaten, affords ſtore of particles, 
that, mixing with thoſe they meet with in the kidneys, or the bladder, 
produce a new odour, very different both from that of mere urine, 
and from that of the plant. Thus, alſo, if good turpentine be taken 
by the mouth, tis known, that, arriving at the kidneys and bladder, 
It will mix its minute parts with thoſe it meets with there; whence 
emerge corpuſcles, that give the urine a very different ſcent, from that 
of either of the liquors; for it often has a fragrancy like violets. 

Before I conclude this ſubject, it ſeems proper to take notice of a 
difficulty, that may, in general, be obje&ed, to what has been hitherto 
deliver'd. It might be ſaid, that my arguments and explanations all 
along ſuppoſe the ſpecifics to be taken at the mouth; while 'tis 
known, that many exterual remedies are reckon'd among ſpecifics, which, 
perhaps, do but barely touch the body, as is the caſe in amulets, 
cings, Cc. But, we may take notice, that the confidence with which 
many phyſicians reje&, and ſome of them deride external fpecifics, 
ſeems built upon this, that the medicine cannot get into the body; 
or, that in caſe it ſnould have ſome part of it ſubtile enough to gain 
admittance, that part muſt be too ſmall and inconſiderable, to 2 
any ſuch great change, as is neceſſary to the expulſion of peccant 
humours, and the conquering of a diſeaſe. | 

In anſwer to the former of theſe ſuſpicions ; "tis certain, that the 

human skin, tho' it ſeems an entire continued body, is really perforated 
with a great multitude, and, perhaps, variety of little outlets, which 
we call pores; many whereof are viſible by good microſcopes, even 
in the skin of dead animals; and others are manifeſtly inferr'd- from 
the numerous little drops that cover the whole ſurface of it, at _ 
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firſt eruption of ſweat. And that theſe little perforations may prove Mebicixx. 
inlets to the finer particles of medicines, externally apply'd, appears 
probable from ſeveral phenomena. Thus water will ſoak thro' the 
pores of a fine bladder, and diſſolve ſalt of tartar, or white ſugar, 
contain'd- in it. And 1 have prepared a certain liquor, whoſe fumes, 
tho' not agitated by heat, would quickly penetrate ſeveral membranes 
of dead animals, and manifeſtly work on metalline bodies wrapt up in 
them. *Tis a known thing, that quick-ſilyer, outwardly applied in 
ointments, girdles, cc. will get in at the pores of the skin, and invade 
the internal parts of the body; and remain there longer, and, per- 
haps, operate more than the phyſician deſired. And, when once the 
effluvia of theſe external remedies have gained admittance at the 
cuticular pores, 'tis not difficult to conceive how they may proceed 
further: for underneath the cuticula, and cloſe to it, there are ſo 
reat a multitude of capillary veſſels, that you can ſcarce thruſt a 
mall pin into any part, but the point will meet with and tear ſome of 
them ; as appears by a ſmall drop of blood, that will ifſue out at the 
little orifice thus made. To which inſtance many others might be added, 
to ſhew the multitude, and branchings of the capillary veſſels, that 
lie immediately below the skin, and, for the moſt part, carry blood, 
tho ſome of them may contain other juices, and diſcharge their re- 
crements by ſweat, or inſenſible tranſpiration. Now, theſe fine capillar 
veſſels, having their cavities immediately continued with larger, — 
by their means, with greater ſtill, which are branches of the largeſt 
of all, the corpuſcles of the medicine, once got into the capillary, 
may have an eaſy paſſage into the branches of the principal veins ; 
and.ſo, by virtue of the circulation, come to be quickly mingled with 
the maſs of blood, and thence couveyed to all the parts of the body. 
Thus it has been often obſerved, that arſenical amulets, worn upon 
the breaſt, tho* they ſcarce touched the skin of that part, produced 
terrible diſorders in the heart, and ſeveral dangerous ſymptoms in 
other parts of the body. And, tis recorded by credible authors, that 
cantharides, tho* only held in the hand, or carried in the pocket, 
have tranſmitted their effluvia as far as the bladder, and there occa- 
ſioned great pain, and other pernicious effects. 

To the ſecond objection againſt ſpecific remedies, that if their efflu- 
via could get entrance into the body, theſe are not efficacious enough 
to have any conſiderable effect upon any internal diſeaſe ; I obſerve, 
firſt, that the number of the corpuſcles which paſs from the outward 
medicine into the body, may be far greater, and, therefore, more con- 
ſiderable, than moſt men are apt to think. This may be render'd 
probable, by the great multitudes of odorous, and, conſequently, ſen- 
ſible expirations, that are continually emitted, for a very long time 
together, by ambergreaſe, musk, civet, and much more by skilful com- 
poſitions of them. And, that alſo ſubtile effluvia, even without the 
aſſiſtance of heat, may h U membranes ſo n. 
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Mevicixe. as to aft on ſolid bodies contained therein, I have experimentally ſeen, 


1 


and made appear to others. \ 
| Secondly, that the corpuſcles of a medicine may retain their nature 


and power of operation, notwithftanding their being ſtrained thro? the 
skin. For mercury is often found in the form of quick-ſilver, in the 
dead bodies of ſome men, who had been frequently anointed with mer- 
curial unguents. And, by this means, a patient may be as violently 
falivated, as if he had ſwallowed mercurial medicines. Thus I have 
frequently obſerved, that a little opium, mixed up with other in- 
gredients for a plaiſter, would, by outward application, take off the 
acute pains of remoter internal parts, vat 

And, laſtly, that the corpuſcles of a ſpecific may, on ſeveral occa- 
fions, act more powerfully, by getting in at the pores of the skin, 
than if the remedy had been taken at the mouth; becauſe its par- 
ticles might, in the latter way, be divided, or greatly alter'd, by the 
ferment of the ſtomach, by their filtration in the inteſtines, and 
their long and winding paſſage thro' them and the lymphadutts, before 
; they arrive at the heart, to be mingled with the blood; whilſt the 
corpuſcles of an external ſpecific, preſently after they are paſt the 

skin, get into the contiguous capillaries, and thence preſently paſs into 

the fluids, unalter d. Whence it appears, that thoſe phyſicians are 

much miſtaken, who think a topical medicine can, at beſt, only relieve 

the part it is apply'd to. L n 

And, what is more extraordinary, bodies, outwardly apply'd, may 

prove ſpecifics for ſome diſeaſes, for which, by the bare know- 

ledge of their effects, when taken in at the mouth, they might ſeem 

not ſuited. Thus camphire ſwallowed, is, in the doſe of a very 

few grains, a great heater of the blood; and, in ſome countries, 

extolPd by phyſicians in particular kinds of ill- conditioned fevers; yet 

it is outwardly apply'd to take off thoſe redneſſes of the face, that 

are thought to proceed from a heat of blood, and uſed in ointments 

againſt burns. Thus, ſpirit of wine, which tho' ſo hot when drunk, is 

-a very good remedy in burns; eſpecially if the part be early moiſtned 

therewith. Bread, that is counted ſo moderate and well-temper'd an 

aliment when eaten, has, if chew'd and outwardly apply'd, confider- 

able virtues in ſeveral external diſorders. And I know an ancient and 
experienced phyſician, who uſes to purge ſuch children as' will not 

eaſily be brought to ſwallow medicines, by applying ſomething to 

their navels, that does not offend them by its colour, ſmell, or griping. 

And this himſelf, more than once, confeſs'd to me, is but an ordinary 
aliment, which moſt men, and I among others, have frequently taken, 

unprepar et. 2 | 1 | | 
were eaſy to mention a great many external ſpecifics, from the 

writings of phyſicians ; but I purpoſely forbear it, becauſe, to ſpeak 

Freely, I ſuſpe& that moſt of thofe remedies, tho? greatly extolPd, 
have been but little examined by the, perlons who deliver them. And 
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it may ſuffice for my preſent purpoſe, to alledge a few inſtances, that MIN. 
have been recommended to me either by my own experience, or that RJ 


of ſome friends. | 

T lived in the ſame houſe with a learned and judicious perſon, who, 
being ſubject to paralytic firs, and to be frequently tortur d by violent 
cramps, was uſually, on a ſudden, relieved, by wearing, or handling 
the tooth of a true hippopotamus, or river-horſe. And he affirmed 
to me, that upon leaving off the uſe of it for any conſiderable time, 
either out of curioſity, or to ſatisfy ſome friend, the fits would return, 
with violence, upon him. I remember alſo, that having my ſelf been, 
for ſome years, frequently ſubje& to cramps, and complaining of it to 
a phyſician who had travelled into cold countries; he told me, that 
he had brought home with him ſome rings, made of the true elk's 
hoof, from a place where thoſe animals are uſually employ'd; and 
that with theſe he had cured many of the cramp: one of them he 
prefered me to make trial with; which 1 the more willingly accepted, 

cauſe he aſſured me, that ſeveral of them, ſold for genuine, were 
either counterfeit, or of no efficacy. And, tho? I did not find, that if 
the cramp ſeized me in the calf of the leg, the ring would much 
relieve me; yet when the fits were but moderate, and in other parts, 
eſpecially the hands, IJ found my ſelf eas'd ſo often, and ſo ſuddenly, 
that I was at firſt ſurprized at it; and uſed to have the remedy laid, 
every night, by my bed- ſide, to be ready upon occaſion. And what ſeemed. 
ſtrange, I ſeveral times found, when the cramp ſeized my foot, or 
my toes, the pain was quickly removed, tho'l only apply'd the ring to 
my finger. 

An eminent phyſician, diſcourſing with me concerning a patient of 
his, that was ſubje& to a nocturnal Incontinentia wine; I told him of 
an empyrical remedy, and which, at leaft, ſeemed ſafe, tho' it ſhould not 

rove effettual; and it was only a ſimple animal ſubſtance, to be worn 
in a ſarſenet bag, next the skin; for which the phyſician long after- 
wards gave me thanks, and told me, he was ſurprized at the effect 
thereof; but that he obſerved, when the patient had worn it, till 
probably the virtue began to decay, that is, till its effluvia were almoft: 
ſpent, he found occaſion for a freth remedy. 

do not affirm that theſe appenſa, any more than other remedies, , 
will always ſucceed; and I think one may affign ſome probabſe 
reaſons for the want of uniformity in their effects. But for my pre- 
ſeat argument it ſuffices, that they ſometimes ſucceed ; ſince that is 
enough to ſhew it poſſible, that outward medicines may. operate upon 
inward diſtempers. 

A young lady was cured of a large tumour in her neck, ſuppes'd to 
be ſcrophutous, by barely applying: to it the hand of a man, who died 
of a lingerihg diſeaſe, till ſhe felt the coldneſs thereof penetrate to the 
innermoſt parts of the ſwelling; thie operation being repeated more than 
once whilſt the corps continued: ſweet. This method. was adviſed by 

| que: 
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Mepicixg. one of the moſt candid and skilful phyſicians of the London college, 
who gave me this relation, and ſhewed me a very noble preſent, which 
he received for his advice. This remedy is mentioned by Helmont, 
and long before him, by Pliny; tho' its virtue generally ſeem'd to have 
been disbelieved, or forgotten, till Fanciſcu Ulm took notice of a 
caſe very like the preſeat ; afficming, that by this remedy alone, after 
others had been fruitleſly employed, he knew a noble virgin to have 
been perfectly cured. 

I was, one ſummer, obnoxious to frequent bleedings at the noſe, for 
which I ſometimes uſed one remedy, and ſometimes another; and, for 
the moſt part, with good, tho” not with ſudden ſucceſs. But falling 
once into a fit, the violence whereof alarm'd me, 1 reſolved to try an 
unuſual remedy, the true moſs of a dead man's skull ; which had been 
ſent as a preſent out of Jreland, where it is more eſteemed than elſe- 
where: this remedy I did not employ in the uſual manner, by putting 
it up my noſtrils ; but, notwithſtanding the briskneſs of my hemorrhage, 
try'd, whether the medicine would produce its effe& by being only 
held in my hand; by which means I found, to the ſurprize of the 
Þy-ſtanders, that the blood ſpeedily ſtopp'd : nor have I been troubled 
with it ſince that time. But this is far leſs ſtrange, than what was 
affirmed to have happened to one of the moſt eminent members of the 
royal ſociety ; who, — of a very ſanguine complexion, found himſelf 
ſo violently affected by the moſs of a human skull, that ſometimes, 
when he was let blood, if, for curioſity ſake, he held a quantity of this 
moſs in his hand, the blood would ceaſe running till he laid it aſide. 
This was not only ſolemnly averr'd to me by himſelf, but confirmed 
by his ingenious phyſician, with both whom 1 had a particular acquain- 
tance ; otherwiſe I ſhould have thought the thing ſcarce credible, unleſs 
imagination, a faculty very ſtrong in that gentleman, contributed to the 
ſtrange effect of the remedy. 

The external ſpecifics hitherto mentioned, are afforded by vegetables 
and animals; which, being bodies of a ſlight texture, may be ſuppoſed 
to have their parts more volatile; I ſhall, therefore, produce two or 
three examples from the mineral kingdom ; the ſubje&s whereof are 
generally thought indiſpoſed to emit effluvia. 

I knew a phyſician, who enjoyed a good ſtate of health, except 
that afcer a few hours ſleep, he waked in the night with great terrors, 
followed, for a long time, by violent and frightful palpitations of the 
heart. To remove this diſorder, he try'd all that his art ſuggeſted, 
but without ſucceſs : happening afterwards to mention his caſe in a 
company of merchants ; one of them told him, he might eaſily find 
relief, from a remedy that had been found efficacious, both upon him- 
ſelf and others. This he ſaid was to take flat and ſmooth cornelian 
ſores, ſuch as they bring for rings from the Eaſt- Indies, and to ſew 
eight or ten of them to a piece of ſcarlet cloth, or flanel, to be mig 


about his neck; ſo that they immediately touch the skin over i 
e 
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the heart and mouth of the ſtomach. Theſe the phyſician procured, Memicine. 
and, in no long time after, receiv'd great benefit therefrom ; ſo that 


he, at length, thought, he might ſecurely leave off the uſe of theſe 
ſtones, which he did once or twice; but finding the diſtemper to re- 
turn each time, within a very few weeks after ſuch a diſuſe; he re- 
ſolv'd to keep them always on; as he had long ſucceſsfully done, 
when he told me this ftory. And to convince me of the reality here- 
of, he preſented me with ſome of the like cornelians. But having not 
yet had an opportunity to make uſe of them, I ſhall not conclude 
that the remedy will always ſucceed; but that tis, at leaſt, poſſible 
ſuch an external remedy may be very effectual. 

I ſuſpe& that thoſe, who firſt made uſe of this remedy, had the 
hint from what Galen lays of the jaſper; a ſtone, wherein we obſerve 
various colours; I my ſelf having ſeen mixtures of red therein, almoſt: 
as deep as that of cornelians. Of this ſtone, Galen relates, that rings 
were ſometimes made, with a fiery dragon engraven thereon, and 
recommended as very friendly to the ſtomach, being apply'd to the 
mouth of it. And tho', with ſafety, he omitted the ſculpture, he 
yet approves of the ſtones, upon his own frequent experience, where- 
in he apply'd them, almoſt in the manner of our cornelians. 

I lately mention'd the efficacy of a cramp-ring, upon the Genus ner- 
voſum, but it ſeems more ſtrange, that a ſtone-ring, worn on the finger, 
mall be able to affett the maſs of blood, and particularly that de- 
prav'd portion of it, which nature ſends to the hemorrhoidal veins 
yet the experienced Monardes, having deſcrib'd the blood-ſtone, that is 
brought from New-Spain, and repreſented it as a jaſper, not only com- 
mends it againſt hemorrhages, when apply'd to the bleeding part, but 


adds, © that he has ſeen ſome cured of the hemorrhoidal flux, by 


« conſtantly wearing upon their finger, rings made of this ſtone” ; and 
the ſame he declares of the menſtruai flux. That ſome kinds of the 
Lapis Nephriticw are of great virtue, we have the teſtimony of the 
judicious Boetizes, and the learned Johannes de Laet, whole prailes of it 
are confirm'd by Monardes and others. But no author, that I have met 
with, ſpeaks more home to our purpoſe, than a conſiderable merchant 
of Leipſre, whole extraordinary obſervations are recorded by the very 
learned Untzerus, who, among other remarkable particulars, declares, 
the merchant affirm'd to him, that by wearing this ſtone, for ſome 
days, in a nephretic caſe, the calculous matter was ſo powerfully: 
thrown off, that a multitude of ſmall grains of ſand were expelFd.at the 
corners of his eyes. And the like effe& he had often obſerv d of that 
remedy in ſeveral other perſons. The merchant adds, that by wear- 
ing the ſame ſtone, his wife, who was troubled wich a great catarrh,, 
found it conſiderable cathartic; ſo that, the firſt day, ſne was thereby purg'd 
fourteen or fifteen times; the next, nine or ten times; and afcerwards, 
had her body kept very open by its means: and that he ſound this: 
Kane: operate as a purge, tho? not ſo ſtrongly, upon himſelf. 1 
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Mevpicins. Thus then, from a bare conſideration of the ſubject, have I ſhewn 
LR ſome of the principal ways, by which, I conceive, ſpecific medicines 


may cure diſeaſes, or, at leaſt, much letſen them. But I am far from 
denying, that there may be many others, whereby the ſame effects 
may be produced. 

And, as I did not pretend, that a ſpecific medicine, or nature, by 
means thereof, commonly effects a cure by any one of the particular 
ways propos'd, excluſive of the reſt; but rather think, that two or 
more of them may ſometimes concur to the effect; ſo neither did I 
propoſe to explain their particular ways of working; but only to ſhew 
them in general. Nor do l, laſtly, aſſert, that the means I have pitch'd 
upon are the true and genuine ones, by which the medicine acts, 
but propoſe a poſſible one, by which it may act; ſo that I only of- 
fer my explanations, as poſſible, or not improbable; which is ſufficient 
to anſwer my deſign in proving the notion of ſpecific remedies, agree- 
able to mechanical philoſophy. 


S ECT. II. 


The uſ: of OINCE ſpecific medicines muſt, to deſerve that name, be very 


ſimple medi- 


efficacious, yet are, for the moſt part, either ſimple, or very little 


cines recom- compounded ; what we have deliver'd concerning them, affords me a 


mended. 


proper occaſion to invite the faculty of phyſic, to the uſe of ſuch re- 
medies, as are either ſimple; or, when compoſitions are neceſſary, to 
employ no more ingredients than are abſolutely neceflary to anſwer 
the indications. v7 

This ſort of ſimple, or lightly compounded remedies, I am induced 
to prefer to thoſe crowded compoſitions, wherein men ſeem to have 
aimed at conquering diſeaſes by the multitude of their ingredients ; 
and this for ſeveral reaſons. But, before I produce them, I deſire the 
advantages, here aſcrib'd to ſimple medicines over others, may be 
underſtood not in an abſolute, and indefinite ſenſe, but Ceteris paribus. 


From the ad-. Firſt, then, it is much eaſier to foreſee the operation of a ſimple, 


dantage 


than of a very compounded medicine; fo that phyſicians may proceed 


| foreſceing their more ſecurely in employing the former than the latter. And, indeed, 


eff. 


i I do not greatly miſtake, we often preſume too much upon our 
own abilities, in ſuppoſing we know before-hand what will be the 
qualities and effects of a mixture of many ingredients of different na- 
tures; fince ſeveral bodies, by compoſition, and the change of tex- 
ture conſequent thereon, receive great and unexpected alterations, 
Several manifeſt 11 ſtances of this truth, may be met with in colours 
where what is produced by the mixture of bodies, appears quite dife 
ferent from that of any of the ingredients employ'd. As when CI 
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ſolution of copper, made in ſpirit of urine, produces with ſyrup of Mabictxn- 
8 


violets, which is allo blue, a fair green. 

Thus, alſo, having put together ſome tincture of iron, made with 
good ſpirit of vinegar, and a volatile tincture of ſulphur; from a con- 
fuſion of theſe, two very red liquors, there immediately aroſe a very 
dark, and almoſt inky mixture, that retained no redneſs at all. 

The like remarkable changes I have ſeveral times produced, by mix- 
tures, in ſeveral other qualities of bodies, beſides their colour, as in 
their odours, taſts, c. And why ſuch alterations may not be alſo 
effected by compoſition in ſome medicinal qualities of bodies, I cannot 
ſee. Quick-ſilver, inwardly taken, uſually cauſes either no evacuation, 
or one at the mouth; but if diſſolved in ſpirit of nitre, and precipitated 
with ſea-ſalt, it yields a white precipitate; which being edulcorated, 
and warily given in a Juſt doſe, ſeldom fails to work, not by ſaliva- 
tion, but by ſtool, On the other hand, glaſs of antimony, whereof 
a very few grains, given in ſubſtance, prove violently cathartic and 
emetic; yet, being diſſolved in ſpirit of vinegar, will not uſually either 
vomit or purgez tho' the menſtruum be drawn from it, and the glaſs 
given in a larger doſe than when pure and unmixed. 

And tho? by fluxing crude antimony with nitre and tartar, as in the 
ordinary way of making Crocus metallorum, there is produced a medicine 
ſo very emetic and cathartic, that an ounce, or leſs, of the wine, where- 
itz it has been infuſed, tho' without ſenſibly loſing its weight, will operate 
ſtrongly, both upwards and downwards. Yet I have known ſome per- 


ſons, who would, without ſcruple, take ſeveral grains of crude anti- 


mony, in ſubſtance; and one particularly, who long continued the uſe 
of it, without being vomited, or purged thereby. And trials, pur- 
poſely made, have informed me, that if, inſtead of falt-petre and 


_ tartar, antimony be prepared with well dry'd ſea-falt, and a little falt 


of tartar, tho? both theſe amount not to above halt the weight of the 
nitre and tartar vulgarly uſed; yet the antimony well fluxed with 
theſe for about an hour, is thereby ſo altered and corrected, as to 
afford an uſeful medicine ; of which may be given from twelve grains 
to half a dram, or more, in ſubſtance,” without ordinarily working 
either by vomit or ſtool, but uſually by ſweat, and ſometimes by urine. 
Whence we ſee, that antimony may be either made a more dangerous 
or a more friendly medicine, than it is of it ſelf, according to the in- 
gredients wherewith tis aſſociated ; tho' theſe be in themſelves innocent, 
and, perhaps, of kin to one another. And even chymiſts, as well as 
other preſcribers of remedies, ſometimes add to a ſimple, ſuch things 
as rather deprave, than improve it. Thus one of their great patrons 
complains, that flower of ſulphur, by being ſublimed from calcined 
vitriol, &c. under pretence of purifying and ſubtilizing it, really acquires 


a hurtful corroſiveneſs. , 
bus, Their being 


2. Another advantage of ſimple medicines is, that, ceteris par: 


they are more ſafe than compounds, eſpecially if the patient be vale- 
Vol. III. 8 | Eeee ; tudinary. 
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Mzn1cixs, tudinary. *Tis too frequent, both in herbariſts and other writers on the 
Materia medica, to give us rather encomiums, than impartial accounts, 
| of the ſimples they treat. of. Thus they enumerate and magnify all 
the virtues they have, and ſometimes more than they have ; without 
taking notice of their ill qualities; upon whoſe account, nevertheleſs, 
they may be inconvenient, hurtful, and dangerous to ſome conſtitutions: 
as, in particular caſes, ſeveral perfumes, tho' very grateful and re- 
freſhing to moſt men, are yet very hurtful to many women, and eſpe. 
cially to the hyſterical. I have known the fmel] of musk greatly 
diſorder an eminent perſon, tho? otherwiſe of a robuſt conſtitution. I 
have alſo known ſeveral perſons of both ſexes, very much offended 
by the ſcent of roſes. Wormwood, tho' for many purpoles an exeeWent 
lant, has been ſo often found to diſaffect the head and eyes, that I 
{$6116 for ſome years, forbore it my ſelf, for fear of the head-ach, and 
forewarn'd others of it whoſe eyes are weak. I am acquainted with 
a very learned phyſician, who, tho' he has naturally very good 
eyes, found, upon an obſtinate trial, that the plentiful uſe of worm- 
wood, in wine and beer, ſo greatly decayed his fight by degrees, 
that at length he could not read a gazette without ſpectacles; but 
by barely leaving off the uſe of that plant, he _ recover'd 
the vigour of his eyes. This relation I had from himſelf, ſoon after 
the thing happened. 

And I queſtion not that we might find, upon ftrift enquiry into the 
nature of ſimples and medicines, many that have bad qualities, 
unobſerved by phyfical authors. I have more than once foretold 
ſome hurt that patients would receive, by the uſe of applauded me- 
dicines, preſcribed them by confiderable men ; when, upon their autho- 
rity, my warnings were neglected, and the uſe of the remedies unhappily 
perſiſted in. I once ſaw in the hands of a learned traveller, an Arabic 
manuſcript, about the Materia medica, the method whereof ſeemed 
more accurate than any thing I had met with on that ſubject. For 
the author had been ſo wary, that, after the columns wherein he 
taught the virtues, doſes, &c. of every drug, he had a diſtinct one 
for its bad qualities, with the conſtitutions and diſeaſes, wherein the 
uſe of it might be dangerous or inconvenient. I think it, therefore, 
_ reaſonable to ſuſpe&, that, where a great many ingredients are blended 
into a fingle medicine, one or other of them may have different ope- 
rations from thoſe deſigned by the phyſician ; and, by awakening ſome 
Heeping ferment, produce a new diſtemper, or excite and actuate ſome 
other hoſtile matter, that lay quiet before, and which would have been 
gradually ſubdued by nature, had it not been unſeaſonably rouzed, 
and aſſi ſted by ſome ingredient, that, perhaps, was, without any reaſon, 
added to the medicine. I have had ſo many unwelcome proofs of this 
in my ſelf, that it engages me the more, to caution others againſt the like 

inconvenience. : 
3+ Another 
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3. Another benefit accruing from the uſe of ſimple medicines, is, Mevicixz. 


that thereby the patient may, without burdening his ſtomach, or 


LL IJ 


Commodli eus 


nauſeating the remedy, take a larger doſe thereof, or of that ingredient, far exhibition. 


wherein the virtue chiefly reſides. Phyſicians are often obliged to 
ſtint themſelves in the doſe of a medicine, for fear of diſguſting 
the patient, or oppreſſing his ſtomach. Now when there are many 
things heap'd together in a moderate doſe of a compounded medicine, 
the ſuperfluous, or leſs efficacious ingredients, muſt neceſſarily take up 
a conſiderable part of that determinate doſe; and, conſequently, leave 
88 leſs of the more appropriated, or uſeful ingredients 
therein. | 

To ſay, that all the ingredients crowded into a great compoſition, 
are proper, and conduce to the ſame purpoſe, is, I doubt, not always 


true. 


If a baker, to make the beſt bread he can, for a perſon of a weak 
ſtomach, ſhould, to wheat flower, add the meal of rye, barley, and 
cats; tho” all theſe ingredients be good and nouriſhing, and each of 
them uſed to make bread, yet no body would take him for a skilful 
baker ; and but few prefer this compounded bread, to that more 
ſimple ſort made of wheat alone. So to make good gun-powder, a 
Skilful man would not, to ſalt-petre, brimſtone, and charcoal, add wax, 
roſin, and camphire; tho' theſe are very inflammable ſubſtances as well 
as ſulphur. And thus to prepare a cordial-water, whereof a ſmall 

uantity were to be given to a fainting perſon, you would not, with 
pirit of wine, or brandy, mix mead, cyder, &c. tho each of theſe 
be a ſpirituous liquor, 

Gum arabic is preſcribed in ſeveral compoſitions, as proper to miti- 
gate the ſharpneſs of urine; but, by reaſon of the quantity of the 
ther ingredients Wnerewith 'tis uſually mix'd and clogg'd, no more 
than a ſmall proportion of it comes to a doſe; wherefore, leaving 
out all other things, I have given a dram, or more of it, at once, 
in powder, mix'd with ſome convenient vehicle, and found very 
conſiderable effects from it. And I remember, that a gentleman of 
great note, coming to bid me farewel before he entred upon a trouble- 
ſome journey, to ſome mineral waters, for a very painful ſharpneſs 
of urine; I knowing the caſe to be neither venereal, nor from the 
ſtone in the bladder, deſired him, before he went, to make uſe of 
this powder'd gum, once or twice a day ; by which means he thought 
himſelf quite cured, and forbore proſecuting his journey, not only for 
that year, but the next. Againſt the chin-cough in children, which 
often fruſtrates the endeavours of phyſicians, I have not known any 
magiſterial compoſition ſo effectual, as the ſimple juice of penny-royal, 
a little ſweetned with ſugar-candy ; and given from time to time in 
the quantity of a child's ſpoonful. There are many and obvious 
examples of the great efficacy of ſo ſimple a remedy as aſſes milk, 
which yet, in ſome caſes, I _ inferior to that of goats, if taken 
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MeDiCINE. in a ſufficient quantity, and for a competent time. T here are allo 
WY RY many inſtances of dangerous and ſtubborn diſeaſes, that have been 


cured by common cows milk, when drunk very plentifully, and for a 
long time together. Perhaps, it is no leſs remarkable, that in a few 
days time, diarrheas and dy ſenteries are happily and eaſily cured, as 
I have ſometimes known them, by the bare uſe of ſo flight a remedy 
as milk, wherein, whilſt it is gently boiling, an equal quantity of fair 
water is added, little by little, till at laſt there remains but as much 
liquor, as the milk alone amounted to at firſt. This ſimple alimental 
medicine, being freely uſed for common drink, has been very frequently 
found to cure different kinds of fluxes, even in Ireland, where they 
are endemical. I have formerly recommended Paronychia foliis rutaceis, 
againſt that ſtubborn diſeaſe, the king's-evil ; but muſt not here omit 
a notable confirmation of the utility of an alterative ſimple, given in 
a. confiderable quantity. A phyſician whom I knew, was ſent. for to 
a, ſcrophulous patient, in whoſe throat he found a tumour ſo large, 
and ſo unluckily ſeated, that greatly compreſſing the ceſophagus, it 
render'd deglutition exceeding difficult; the tumour was likewile ſo 
hard and ſtubborn, as not to be diſcuſs'd, nor brought to ſuppuration ; 
whence the patient was put in imminent danger of —_ ſtarv'd. In 
this ſtrait, the phyſician remembring the character I had given of 
whitlow-graſs, ſent about the country to get all that could be pro- 
cured; and at firſt gave a little of it, in the form of infuſion, in ſuch 
liquid aliments as the patient was able, tho' with great difficulty, to 
get down: and having, by this means, after ſome time, gradually 
made the deglutition more eaſy, he gave the remedy in greater plenty, 
to imbue the whole maſs of blood, and juices of the body, with the 
virtue of the herb; whereby the tumour was at length diſſolved, and. 
the patient ſecured. | | 

And tho I might here enumerate the virtues of ſome other ſimple 
remedies, plentifully given, I ſhall rather obſerve, in general, that 
ſeveral alterative ſimples would, doubtleſs, be found far more effectual 
than is commonly thought, if they were given in a very large doſe, 
and continued for a competent time. And, probably, many phy ſicians 
would not be ſo forward, as they are, to rejett either ſpecific or ſimple 
remedies, if they allow'd them as fair a trial as their own pre- 
ſeriptions; ſuch as the officinal chalybeates, the Sam or Tunbridge 
waters, the decockions of guaiacum, &c. which they often give, with 
many intermediate helps, for a month, or fix weeks, or ſometimes two 
months together, without expecting they ſhould perform the cure in 
a few days time.. ap | | 


Zafily procun., 4+ The fourth conſideration, that recommends the uſe of ſimple 


medicines, is, that, ceteris-paribus, they are more eafily procured than 
compounds. This aſſertion needs little proof. And, where ſeveral 
ſamples are required, one or more of them may often prove difficult 
tao be got; and all of them will fill be troubleſome to form into a 
| com- 
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compoſition. How uſeful the knowledge of parable remedies is, I Mepicixe. 
need not here endeavour to prove; but ſhall add, that ſome medicines = 


are eaſily obtained, without reſorting to the ſhops of apothecaries; ſince 
thoſe of artificers are often furniſh'd with them. Thus among maſons, 
and bricklayers, we commonly meet with quick-lime, whoſe bare in- 
fuſion, in common water, is, of it ſelf, an excellent medicine in ſeve- 
ral cales; and, as experience has taught me, may be made the baſis 
of ſeveral good remedies, 'both external and internal: among the 
latter of which, may be reckon'd an ointment, that I uſually keep by 


me, againſt burns, made only by beating up ſtrong lime water, with 


as much good linſeed oil, as can be made throughly to incorporate 
with it into a white unguent. 0 
The  linſeed oil, which is to be had in the ſhops of varniſhers 
and painters, exhibited, alone, in a large doſe, as that of ſeveral 
ounces at a time, I have known prove very ſerviceable in breaking 
pleuritical empyema's. Simple oil of turpentine alſo, that may be 
uſually had in the ſame ſhops, is a noble remedy in many diſeaſes. 
And! have receiv'd great thanks, both from phyſicians and chirurgeons, 
for recommending the uſe of it to them in wounds; and, particularly, 
where one would expect little from it, in the ſtanching of blood, if 
it be ſeaſonably apply'd very hot to the wounded parts; whilſt it alſo 
greatly promotes a good digeſtion. A chirurgeon to a great monarch, 
and one of the moſt skilful men I ever met with of his profeſſion, con- 
feſs'd to me, that in an admir*d cure, which he perform'd of a deſperate 
gangrene, in an eminent perſon, very aged, and almoſt bed-rid, the medi- 
eine he aſcrib'd moſt to, was the oil we were ſpeaking of. And becauſe 
he, and others, frequently uſe ſpirit of wine, with good ſucceſs, in 
gangrenes, which being ſuppos'd incapable of mixing with oil of tur- 
pentine, I thought it might prove of ſervice to practitioners, to be 


"able to make'a mixture of the two, that might, probably, be more- 


penetrant than the one, and leſs fugitive than the other. Such a mix-- 
ture I eaſily made, by digeſting, for a while, and ſtrongly ſhaking, 
from time to time, about equal parts of good oil of turpentine, and 
throughly dephlegm'd ſpirit of wine, till by imbibing, or diſſolving, 
great ſtore of the oleaginous parts, the liquor obtain'd a yellow colour; 


for which reaſon I call it the tincture of oil of turpentine, 


There is another ſimple, to be found in the ſhops of colour-ſellers, 


which, tho' very offenſive to the taſt, and ſomewhat diſagreeable to» 


the ſtomach, hath a very great anti-nephritic virtue.. I procured it 
with difficulty, from a very extraordinary. chymiſt, who, tho” a ſparing 
commender of remedies, extolFd this, as the beſt he ever met with. 
to cure the ſtone, where it was not too big to. paſs, and to prevent. 
the increaſe of it where it was. I have alſo known it us d glyſter-wiſe, 
with very good ſucceſs, in a fit of that diſeaſe; but inwardly, I had 
no occaſion to try it, except upon my ſelf: and. judging it innocent, 


as indeed I found it rather anodyne than. forcing 3. I took it, now and 
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then, mix'd with oil of ſweet almonds, to allay the taſt, as a preſer- 


LN Ry vative from the gravel ; for which purpoſe, I thought it more mani- 


Feſtly effectual, by leflening either the bulk of the graius, or the 
quantity of the ſand, or both, than any of the remedies I had uſed, 
with the ſame view, for ſeveral years before; yet I ſcarce took a quar- 
ter of the doſe, preſcrib'd by the perſon who communicated the me- 
dicine to me. His order was, to take, from time to time, either by 
it ſelf, or in ſome convenient vehicle, two or three ounces of the ſtale 
expreſs'd oil of walnuts. = 24412 Ti 
Before I leave the ſhops of tradeſmen, I ſhall take notice of one me- 
dicine more, that ſeems to have been firſt lodg'd there, and from thence 
tranflated into the ſhops of apothecaries. The medicine, I mean, is 
Caſtile or Venetian ſoap; which being a body, abounding with alkaline 
ſalts, and oleaginous parts well combined, invited me to make ſome 
experiments with it, as a ſubſtance applicable to phyſical uſes. As to 
its medicinal virtues, *tis prevalent againſt the jaundice; for which pur- 
poſe, as I have been inform'd, tis in great requeſt among ſome skil- 
ful men in Holland; and experience has recommended it to me againſt 
the ftone : but that for which I chiefly prize it, is its virtue in caſe 
of making bloody urine. A conſiderable merchant of Cork, in Ireland, 
being afflicted with this diſtemper, in ſo violent a degree, as to be 
thereby unqualified for his buſineſs; I adviſed him to ſcrape as 
much Caſtile ſoap into a ſpoon, as it would conveniently hold, without 
being preſs'd, that is, near a dram in weight; and having fill'd the 


"vacant part, with ſome convenient vehicle, to ſwallow it, and waſh it 


down with a large draught of the ſame liquor; repeating the doſe 


twice or thrice a day, if need required. The manifeſt relief he found, 
by this ſeemingly deſpicable medicine, within two or three days, in- 


vited him to continue the uſe of it a while longer; by which means 


he has now, for ſome years together, liv'd quite free from his diſtem- 


per, without ſcrupling to ride on horſeback as his occaſions require. 


his gentleman farther told me, he had adviſed the ſame remedy 


to ſeveral others in the like caſe, who were, likewiſe, happily cured by 


And likely 
fo improve the 
knowledge of ' 
the Materia 
Medica. 


the uſe of it. } 
5. The laſt, and principal reaſon, that induces me to wiſh 2 
would employ ſimple remedies, as much as poſſible, is its being one 
of the likelieſt ways, and, perhaps, abſolutely neceſſary, to promote 
the practical knowledge of the Materia Medica; for, whilſt a multitude 
of ingredients are crowded, or confounded, in one receipt, *tis almoſt 
impoſſible to know, with any certainty, to which of the ſimples the 
good or bad effect of the remedy is to be aſcrib'd; or whether it be 
not produc'd by a power, reſulting from the particular qualities of 


them all, united under one temperament, and acting, conjointly, as a 


whole, So that by this method, of jumbling ſimples into compounds, 


I fee not how, in many ages, men will be able to diſcover the true 


qualities of the particular bodies, compriz'd in the Materia Medica. 
On 
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On the otherhand, when a phyſician often employs a ſimple, and ob- Mznicins. 
ſerves its effect; the relief or prejudice of the patient, may very pro RY | 


bably, if not with medical certainty, be aſcrib'd to the good or bad 


qualities of that particular remedy, 

And this difficulty, of diſcerning what particular ingredient of a 
very compounded medicine helps, or hurts a patient, 1s much increas'd 
to thoſe, who affect to preſcribe compoſitions of compounds. As when 
Venice-treacle, which, alone, conſiſts of above fixty ſeveral ſimples, mi- 
thridate, and the like, are thrown, as ſo many ſingle ingredients, into a 
medicine. I had once ſome thoughts of drawing up a diſcourſe upon the 
difficulties of the medicinal art, and had provided many materials for 
ſuch a work, which I afterwards laid aſide, for fear it ſhould be miſ- 
employ'd, to the prejudice of worthy phyſicians. But, among the 
difficulties that then occurred to me, I ſhall mention one, viz. that 
*tis a harder work than moſt men think, to diſcover fully the nature, 
or the good and bad qualities, in reference to phyſic, of any ſingle 
plant, or other ſimple of the Materia medica. For, beſides the great 
difference that there may be in plants of the ſame denomination, ac- 
cording to the climate, the ſoil, the goodneſs of the ſeeds that pro- 
duce it, the culture, or want of it, the time of the year, the ſea ſon- 
ableneſs, or intemperature of the weather, the time and manner of 
gathering and keeping it, the parts of it that are, and thoſe which are - 
not made uſe of, together with numberleſs other circumſtances ; beſides 
all theſe, I ſay, the unheeded textures of parts, that are thought of an 
uniform nature, and the length of time during which they have been 
kept, without being ſuſpected to be ſuperannuated, &c. may ſo greatly 
vary the nature of a plant, that I have ſometimes, almoſt in a trice, . 
ſeen a notable diſparity in the parts of the ſame freſh leaf of a com- 
mon herb. And, what is very remarkable, I have found, by trial 
purpoſely made, that ſome ſeeds, of common uſe in phyſic, will, by 
being diſtill'd at one time of the year, afford an acid ſpirit, or liquor; 
but, at another time of the year, tho? diftild the ſame way, without 
any addition, a kind of urinous one, that contains a volatile ſalt; which 
in ſmell, taſt, and ſeveral operations, appeared to have a great affinity 
with the volatile ſalt of urine, or that of hartihorn. And, indeed, io 
many things may be pertinently propos'd to be enquired into, with - 
relation to any particular plant made uſe of by phyſicians, that, 
perhaps, they would be leſs inclined to throw numbers of them into 
one compoſition, if they were aware, how much uſeful employment 
the diſcovery of the qualities of a few ſingle plants would afford them. 
Yet, without knowing the properties of the ſeparate ingredients, that a 
phy ſician preſcribes, it will be ſearce poſſible for him to know, wit lx, 
ſufficient certainty, how the medicine made up of them wilt-be qua- 
lified and operate. And I the leſs ſcruple to make this reftex1on, . 
becauſe Galen himſelf expreſly aſſerts, that . tis abſolutely; impoſſible a 
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Mepicine. © to uſe a compound medicine properly, without being perfectly 
„ © acquainted with the virtue of the ſimples that compoſe it.“ 

I preſume it will be eaſily allowed, that much of what has been 
ſaid in favour of ſimple mediciaes, may be extended to many of the 
remedies afforded us by chymiſtry. For, without now entering into 
the queſtion, whether the — oils, and ſalts, obtained by the fire, 
are principles in the ſtrict ſenſe of the word; it will ſcarce be doubted, 
that the ſpirit, the oil, or the ſalt of a mixed body, chymically 
reſolved, is ſo ſlightly, or unequally compoſed, that the ingredient 
whence it takes its name, is far more predominant there, than when 
combined with others in the entire or uncompounded concrete. And, 
that ſuch ſuppoſed principles, or medicines, of a ſimple order, will 
prove very efficacious, may be juſtly argued from the great and bene- 
ficial effects of oil of vitriol, ſpirit of urine (a medicine of great uſe 
both externally and internally) ſpirit of hartſhorn, ſpirit of nitre, 
ſpirit of wine, and oil of turpentine: of which laſt I ſhall add, that, 
beſides the virtues already aſcribed to it, whilſt it retains its, ſimpli- 
city, it may, in many caſes, be employed as a menſtruum; and, by 
being combined with an ingredient or two, be made to afford various 
medicines; which, tho' but little compounded, are of great virtue. 
For, I have found it readily diſſolve camphire, maſtic, and ſome other 

ms, of which balſams may be made; and others may, by the help of the 
ame liquor, be obtained, even from ſeveral mineral and metalline bodies. 
I will not inſiſt on ſo known a medicine as the common terebinthinate 
balſam of ſulphur, tho? this be a remedy, which, as much as 'tis 
peculiarly extoll'd for diſeaſes of the lungs, has virtues unconfined to 

the diſtempers of that part; ſince both I, and ſome I recommended 
it to, have found it very effectual, outwardly apply'd, in troubleſome 
h2morrhoidal pains and tumours: and experience inclines me to 
think, its virtues may not be much greater in pulmonic, than in para- 
Iytic diſtempers; in the latter of which it may be uſed not only 
outwardly, but, to more advantage, inwardly, and that in a pretty large 
doſe, with a cephalic, and, in ſome caſes, an anti-ſcorbutic vehicle. 
But I ſhall rather take notice, that, perhaps, it will be found worth 
while to try, at leaſt in external diſorders, the uſe of ſeveral tinctures, 
and conſequently balſams, that may be obtained by the help of oil 
of turpentine, from ſome ſolid mineral hodies; by which I have 
found, upon trial, this liquor may be tinged; and among them, I ſhall 
name, beſides crude zink, crude antimony, and even crude copper, a 
noble ſubje&, antimonial cinnabar ; from - whence, tho” I could draw a 
fine tincture, I had not opportunity to make trial of ſo promiſing a 
medicine. K 
= =_—_ 6. And as for ſuch other medicines as are not made by bare ana- 
40, Phould #4 lyſis, but by ſyntheſis, or compoſition; tho I think an experienced 
fomple. chymiſt may, in many caſes, with leſs uncertainty than a Galeniſt, 
foreſee what quality the mixed body this way produced, may have; 
| yet 
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yet I could wiſh, that chymiſts were more ſparing in the number Mepicixs. 
of the ingredients they employ, to compoſe a ſingle medicine. For, 


moſt of the arguments that ſhew the advantage of ſimple remedies, 
are alſo applicable to chymical ones. | 

In many caſes, preparations skilfully diverſifyed, may be uſefully 
ſubſtituted for compoſition, fince one body dextrouſly expoſed to 
different operations, may acquire as various, or as conſiderable qualities, 
as would accrue to it by the addition of ſuch other materials, as an 
ordinary chymiſt would, in all probability, aſſociate with it. Thus, 
not to meation quick-filyer, antimony alone, or aſſociated with one or 
two ingredients, may afford a variety of medicines, capible almoſt of 
furniſhing a ſhop; or, at leaſt, to anſwer the phyſician's intention, 
when he would employ an emetic, a cathartic, a diaphoretic, a deob-- 
ſtruent, a diuretic, a bezoardic, or cordial medicine; to pals over the 
other remarkable qualities that may be found in ſome antimonial 
preparations. | | 

Again, without bringing together a chaos, or any great number of 
ingredients, one or two auxiliary ones, if judiciouſly choſen, and skil- 
fully managed, may often produce more efficacious remedies, than 
the admirers of pompous proceſſes would expect. The violently 
emetic, and purgative virtue of glaſs of antimony, per ſe, may be, as 
we have ſeen, more powerfully corrected by mere diſtilled vinegar, than 
by many famous ſtomachic, or cordial elixirs, and other elaborate 
preparations. And, ſometimes, a ſeemingly improper addition may 
not only corrett, but give new and unexpected virtues to a drug. 
Thus, tho' corroſive ſublimate be a very pernicious and fretting mer- 
curial concrete, yet by adding, and carefully uniting to it, an equal 
weight of running mercury, there is thence, by ſublimation, obta ned 
a compound, which, in skiltul hands, may be uſefully employed, not 
only in ſome venereal affections, but in ſeveral other diſtempers. And 
this preparation, call'd Mercurizs dulcis, being carefully made and 
apply'd, will greatly allay even the ſharpaeſs both of ſome empty ing 
mediciaes, and of ſome peccant humours. I remember, I had an op- 

rtunity to obſerve its efficacy in a ſtubborn dyſeatery, that had 
1Med the remedies of an eminent phyſizian. But, tho' a reflexion 
on the virtue I knew this medicine to have, in allaying ſharp hu- 
mours, and reſiſting putrefaction, might juſtly: give me a favourable- 
opinion of it in this caſe; yet not thinking my own experience ſuffi- 
cient, I. imparted it to an ancient and experienced chirurgeon of the 
army, who frankly confels'd; that this was his great Arcanum, where-- 
with he had cured many hundreds of ſoldiers of the like diſtemper. 
But, as my way is to give from eight to fiſteen grains of it, for a doſe, . 
made up with a little rhubarb, or other ingredient, that would 
make it work once or twice; (for the dyſentery it ſelf helps to carry 
off the medicine) he made it up with ſugar and the mucilage of gum- 
dragon, into loz2nges ; each.whereof might. contain from near a ſcruple 
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Mepicine,” to half a dram, of the Mercurivs dulcis : and of theſe he order'd the ſol. 
cdiers to take one at a time, without hindering their march; only giving 


them a great caution, that nothing of it ſhould ſtick between their 


'teeth, or in their throats. 


But the efficacy of this ſimple preparation of mercury, is much 
inferior to that more ſimple one of gold, made after the ſame manner, 


my acquaintance. For, tho' I had been long prejudiced againſt the 
pretended Aurum potabile, and other boaſted preparations of gold, tor 
moſt of which I have ftill no great eſteem ; yet I ſaw ſuch extraordi- 
nary and ſurprizing effects from the tincture of gold I ſpeak of, upon 

erſons of great note, with whom I was particularly acquainted, both 

fore they fell deſperately ſick, and after their ſtrange recovery; 
that I could not but change my opinion for a very favourable one, as to 
ſome preparations of gold. But tho' this ſimple medicine can only be 
made in ſmall quantities, and that too not without a great deal of 
pains and time, I can ſpeak thus circumſtantially of it, becauſe by the 

indneſs of the artiſts, and the pains I had beſtowed in working upon 
the ſame ſubject they uſe for their menſtruum, I ſo far knew, 
and partly ſaw the preparation of it, as to apply what has been 
ſaid, to the preſent occaſion. There is here but a ſingle ingredient 
aſſociated to the gold, and that comes from above, and is reputed one 
of the ſimpleſt bodies in nature; two or three ounces of which may 
be taken altogether unprepared, without the leaſt inconvenience. Yet 
the doſe of this almoſt inſipid medicine, that was given to an old 
courtier in a violent apoplexy, after other remedies had by skilful men 
been uſed in vain, was but ſix or eight drops. 

In another very ancient and corpulent perſon, the doſe was greater; 
the tincture being then more unripe, and diluted : but the effect was 
as ſudden, tho' the patient were not bled; and tho' there was not in 
either of theſe caſes any remarkably ſenfible evacuation made. The 
two perſons thus recover'd are yet alive. The ſame medicine, a 
while after, ſaved the life of another gentleman, whom I know, that 
having lain above two and twenty days ſick of an ill-conditioned fever, 
was condemned by three phyſicians; one whereof told me, that he 
could not out- live the next morning; yet, upon taking of a large doſe 
of this tinfture, he was preſently relieved ; and from that time found 
a ſenſible amendment, and afterwards recover'd his health, which he 
now enjoys, tho' he was then reputed to be fourſcore years old. I could 
relate ſome other odd effects of this remedy; but the preſent may 
ſuffice to alleviate a prejudice againſt medicines, made of ſo fixed and 
ſuppoſed unalterable a metal as gold. 

Nor is this the only medicine, made of that noble body, of which 
1 have known very remarkable effects. My preparation of ſilver, 
tho' it may ſeem but ſlight, has proved very effectual, and been 
much uſed by one of the moſt eminent phy ſicians.of this W 
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whom I recommended it, and who acknowledg'd to me, thet he gave Meprcing.. 
it to patients, of very high quality, tho' diſguized, to avoid alarmiug LG 


thoſe that are fearful of chymical medicines. And fince that, I gave 
it, with great ſucceſs, to a lady, who was hydropical, and judg'd to 
be dangerouſly ill; and the cure has already, for ſome years, held 
good. But, | confeſs, that I look upon copper, and its magiſtery, blue- 
vitriol, as a much nobler ſubject to make remedies of, than ſilver, or, 
perhaps, than gold it ſelf, And if I were to make phyſic my profeſſion, 
there is no metal, which 1 ſhould fo willingly beſtow pains upon, as 
copper. And to this I am induced by the excellent, and very extraor- 
dinary effects that I have ſeen of ſome remedies, which, tho' 1 could 
never learn how to make, I knew were compos'd of that metal, or- 
the | ag vitriol abounding in it. And for appeaſing of pains, pro- 
duc'd by inveterate diſtempers, the laudanums, and other preparations, , 
preſcrib'd, and praiſed by phyſicians, ſeem to me, becauſe of the 
ſtupor they induce, and ſome other inconvenient ſymptoms, far infe- 
rior to the ſulphureous parts of skilfully prepared copper; theſe being 
much more harmleſs and friendly anodynes. And, i remember, that. 
an __ to whom I communicated a very uncertain way of makin 

a kind of ſulphur of vitriol alone, in the form of a brick-colour' 
powder, came purpoſely to give me thanks for the reputation he had 
are y that medicine. Of this, the firſt time, he had the good 
uck to make it, he gave four or five grains to a woman, that could 
not ſleep, and that had been, for ſeveral months, raving mad; which 
ſingle doſe, not only procured her a good nights reſt, but brought her to 
talk ſenſe, when ſhe wak'd in the. morning. I knew a chymiſt, who- 
was much courted by learned phy ſicians, for an internal anodyne he 
uſed, and could ſell at, almoſt, any rate, to take off inveterate pains 
in the head, and ſhins of venereal patients; the ſame perſon cured: 
venereal ulcers in a very ſhort time, only by ſtrewing on them an in- 
dolent powder; and tho' he was exceeding ſhy of his medicine, I 
happen d to get a ſight of it, and gueſs'd, by its weight and effects, 
that it was ſome preparation of mercury, fix'd with ſulphur of copper. 
Whereupon he frankly acknowledged, that tho' it would endure a. 
ſtrong, and laſting fire, that, in the former part of my conjecture, I. 
was in the right; and in the latter, ſhot very near the mark; but 
added, that the true ſulphureous parts of copper were, in his way, 
ſo difficult to be obtain'd, and required ſo much time, that he could 
ſeldom prevail with himſelf to go thro? ſo troubleſome a work. And, 
in effect, I found, upon various trials, the conſtituent parts of that 
metal to be much more ſtrictly united, than the generality of chymiſts 
imagine. Helmont ſavs; that © nothing has a greater effect upon the 
& radical moiſture, than the Ens primum of 2 and nothing more 
te powerful to prolong. life, than the ſulphur of vitriol”. Both phy- 
ſicians, and chy miſts, make a great variety of remedies of ſteel ; ſome 
of which are produced by flight preparations z and the like may be 
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Mezpicine, ſaid of mercury; witneſs the remedy, formerly commended againſt 

A worms, made of nothing but crude quick-ſilver, barely boiled in 
common water: and the calx of lead, diſſolv'd in ſpirit of vinegar, 
affords Saccharum Saturni; which, tho' ſo eaſy and ſimple a preparation, 
is a magiſtery that has more virtues than every phyſician knows, or, 
perhaps, ſuſpects; eſpecially in mortifying ſharp humours in the eyes; 
which 1 have known it ſometimes do, almoſt in a trice, when well 
diluted with plantain, or roſe-water. And for burns, I have ſeldom 
ſeen any thing equal to it; and, therefore, have often uſed it upon my 
ſelf, barely diſſolv'd in common water: but, I fear, *tis not fo fate, 
as effectual, in ſome internal diſorders of the viſcera, judg'd to proceed 
from acid humours, unleſs it be warily and skilfully * But, as 
to its external uſe, it is very powerful in healing, and, in the mean 
time, appeaſing the pains of ſeveral ſorts of ulcers. A very antient, 
and experienc'd chirurgeon, confeſs'd to me, that of all the medicines 
he has tried to ſtop bleeding, and prevent accidents in amputations; 
that which he moſt rely'd on, was a ſolution of Saccharum Saturni, in 
Plantain, or common water. His method is, to diſſolve an ounce of 
the former, in about a pint of the latter; and as ſoon as ever the 
limb is taken off, immediately to apply ſtupes, drench'd in this li- 
quor, as hot as the patient can well endure: and having bound them 
carefully on, he makes no haſt to take them off, but allows the me- 
dicine time enough to perform its operation. 

What is here 0 of metals, may be extended to minerals; for when 
there is need to compound them, it may often be ſufficient to aſſo- 
ciate them with one or two auxiliary ingredients. This appears from 
ſeveral uſeful preparations of antimony, commonly known ; to which 
ſeveral others may be added, that are made by light additions of 
commonly ſulphur. But of this ſort I ſhall only mention one, whoſe 
medicinal virtues are very great, eſpecial'y in aſthma's and coughs, 
in which I do not remember, that I ever gave it, without benefit to 
the patient; nor was it leſs ſucceſsful in the hands of phyſicians, 
who were willing to try it for me; eſpecially in thoſe of a perſon, 
who, tho? well furniſh'd with choice remedies of his own, often came 
to me for a ſupply of this ſpirituous and penetrating tincture, with 
which he aſſured me he did notable things in aſthmatical caſes; and 
particularly in one, that was very obſtinate, and had laſted many 

ears. This medicine is made of the flowers ot ſulphur, exactly mix'd 
With an equal weight of ſal-armoniac, and more than an equal weight 
of good quick-lime, ſeparately reduced to fine powder. Theſe three 
1 :gredients being diligently and nimbly mix'd, and put into a retort, 
fitted with a large receiver, well luted to it, and duly diſtil'd in 
a ſand heat, will afford a blood-red and ſmoaking ſpirit, exceeding 
ſulphureous, both in ſmell and mechanical operations. And, in this 
di{t*Hation, we found che ſulphureous parts ſometimes came over 
Accompanied wich ſuch ftore of ſaline ones, that a good * 
* a | what 
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what paſs'd into the receiver, ſhot into the form of a volatile, Mepicins, 
ſulphureous ſalt. . 
7. It may be objected, againſt the frequent uſe of ſimple medicines, ppherher fime 
that a dileaſe, or the morbific matter, is, often, not the effect of a ple remedies 
ſingle cauſe, but produc'd by the concurrence of two or more, which, urs. — — 
creating ſeveral jymptoms, tis improbable that one ſimple will be?“ n 
able to anſwer the ſeveral indications. This objection is, I confeſs, 
conſiderable; and there are caſes, wherein I acknowledge it to be ſo 
weighty, as to warrant a phyſician to employ a medicine, conſiſting 
of ſeveral ingredients. But this interferes not with my deſign ; ſince 
I formerly declar'd, I was not for confining any one to ſimple reme- 
_ but wiſh phyſicians would only employ them where they may 
uffice. | 
Two or three conſiderations may, however, be offer'd, to leſſen the 
force of the preſent objection. And firſt, I readily grant, that ſometimes 
diſeaſes may proceed from different cauſes; and that a remedy may 
be available againſt them, when produced by one of thoſe cauſes, with- 
out being ſo when they flow from another ; yet it may eaſily happen, 
that in one caſe the diſeaſe may be cured by one ſingle medicine, and 
in another, by a remedy not compounded. Nay, it is poſſible, the 
ſame ſimple may cure a diſtemper, by which ſoever of the two cauſes 
it is produced. And the effects of the Peruvian bark, in different kinds 
of agues, and of narcotic medicines, in appeaſing pains produced by 
humours, and other very different cauſes, render this aſſertion probable. 
And, if I miſtake not, it may frequently happen, that, whatever firſt 
produced a portion of morbific matter, this. very matter may cauſe 
the continuance of the diſeaſe, by means of ſome peculiar texture, 
or noxious conſtitution, which if the generous medicine can deſtroy, 
the diſeaſe will ceaſe. | 
It often happens, that ſeveral very different ſymptoms may ſo de- 
pend upon the primary cauſe of the diſeaſe, that it a medicine, how 
ſimple ſoever, be able to deſtroy that cauſe, all the various ſym- 
ptoms will vaniſh of themſelves. Thus we ſee, that when mercury is 
Skilfully apply'd, and raiſes a kindly ſalivation, a great variety of 
inconveniencies, that afflicted a venereal patient, and ſeem'd to require 
many different and topical applications, are remov'd by the tame 
remedy ; ſo that not only frightful ulcers, but ſuch nodes as one 
would think ſcarce poſſible to be diſſipated by the ſtrongeſt plaiſters, 
are ſometimes happily cured by well prepared quick-ſilver, taken at 
the mouth. And tho' there are ſeveral, and, ſometimes, very different 
ſymptoms, that accompany the rickets; yet the medicine, which I call 
Ens veneris, made of ſtrongly calcin'd, and well dulcify'd colcothar of 
Dantzic vitriol, and elevated with ſal-armoniac into the form of a 
reddiſh ſublimate, has prov'd ſo ſucceſsful, that I think I may ſafely 


fy, two or three hundred children have, through my * 
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Mebicixz. been cured by it, and that, almoſt, always without the help of any 
other inward medicine, or topical application. | 
5 But the principal thing I oppoſe, by way of anſwer, to the objection 
is, that in a ſimple medicine, nature, her ſelf, often renders the ule of 
compoſitions unneceſſary; for tho' we are apt to look upon a plant, or 
mineral, as an entire and ſimple body, yet we may greatly miſtake, 
if we look upon it as homogeneous. In ſeveral plants, that are or- 
ganical bodies, as, for inſtance, in oranges, the ſucculent part is ſour 
and cooling, but the yellow rind conſiderably hot and bitter; and fo 
in lemmons, the pulp, the yellow parc of the rind, and the ſeeds, 
have their different qualities and medicinal virtues: and even in ſuch 
vegetable ſubſtances, as are homogeneous as to ſenſe, there may be 
parts, whoſe operations are not only different, but contrary ; as is 
manifeſt in rhubarb, which affords as well aſtringent as purgative 
darts. This holds, alſo, in minerals; thus good clean lead-ore, for 
inſtance, tho an uniform body, as to ſenſe, conſiſts of very diſſimilar 
parts, and affords ſulphureous, and, perhaps, other recrements, be- 
Ades, malleable lead, which is it ſelf a compound body. Thus, alſo, 
ſhining marcaſites, tho they appear homogeneous, will, by being barely 
expos d, for a competent time, to the moiſt air, afford an effloreſcence 
perfectly vitriolate; and conſequently contains an acid ſalt, two kinds 
of ſulphur, a terreſtrial matter, and, at leaſt, one metal; which lat- 
ter ſubſtances themſelves, are neither of them ſimple bodies. 

And if we admit the chymical analyſis of mix'd bodies to be 
nuine; we ſhall find that almoſt all thoſe belonging to the vegetable 
kingdom, or to the animal, and many that are referred to the mine- 
ral kingdom, how uniform ſoever they may appear to the eye, do, 
each of them, contain different, and ſometimes oppoſite ſubſtances. 
Thus hartſhorn, tho? it appears a dry and homogeneous matter, will, 
in diſtillation, afford a volatile ſalt, an urinous ſpirit, a wateriſh liquor, 
or phlegm, an oil that will ſwim, and another that will fink in wa- 
ter, a white and porous earth, or terra damnata, and, perhaps, ſome 
fx'd falt. Thus, alſo, in the vegetable kingdom, tartar, for inſtance, 
may, without addition, be made to afford a volatile falt, very like 
that of urine, a phlegm, an acid ſpirit, another ſpirit, which I call a- 
diaphorous, two fetid oils, whereof one will fink in water, and the 
other ſwim, a terra dammata, and a fix'd lixivial ſalt, upon which the 
acid ſpirit manifeſts ſuch an hoſtility, that when put together, they 
tumultuate, with nciſe and bubbles, and in the conflict, mortify each 
other. So, likewiſe, in the mineral kingdom, we ſee native cinnabar 
affords, by diſtillation, beſides running mercury, a dry ſubſtance, 
whence I have obtain'd a ſulphur, that would, preſently, gild ſilver, 
and a terreftrial matter, whoſe nature I did not examine. . And I the 
rather take notice of theſe differing parts, in native cinnabar, becauſe: 
it is a mineral that I much eſteem; and tho' here in England it is 
very. rarely employ'd as an internal medicine, yet I. know. _—_ phy- 
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ſicians, of ſeveral nations, who look upon it as one of their chief Mspicines 
arcana, and both uſe aud conceal it accordingly, But I do not wil 


lingly employ this material, till it has been prepared by grinding upon 
a porphire, as a painter would do to make a pigment of it; and by freeing 
it from certain ialts, that often, undiſcernedly, adhere to it, and may 
ſometimes prove hurtful. This is done by firſt waſhing it very carefully 
with boiling water; and then, after it has been throughly dry'd, by 
burning upon it, ſeveral times e ſome vinous ſpirits perfectly 
dephlegmed. The doſe, if it be to be long continued, is three, four, 
or five grains; but when tis given ſeldom, and on urgent occaſions, 
from ſix to twelve grains. 

8. Since a ſimple then, whether organical or not, may, notwith- 
ſtanding its entireneſs, or ſeeming unitormity, contain or afford very 
diſſimilar parts; aud being therefore really a compound body, it may 
afford parts different enough to anſwer ditfering indications in the cure 
of diſeaſes. Thus, in many diarrheas, where *tis judged requiſite to 
evacuate the peccant matter, and then to give aſtringents to hinder the 
immoderate evacuation, wherein the diſeaſe is thought to conſiſt ; 
rhubarb anſwers both theſe indications, by its purgative and more 
terreſtrial parts; the former whereof diſpatch their work firſt, which 
makes the wage. += operation of the latter ſafe and ſeaſonable. 

I have often obſerved, that ſo common and deſpicable a ſimple as 
ground-ivy, has performed things, whoſe variety ſeem'd to argue, that 
it contains parts of very different virtues ; and is thereby capable of 
anſwering different intentions, eſpecially in diſtempers of the lungs and 
breaſt : and, indeed, partly by the ſyrup of it, partly by the infuſion 
of the leaves, and partly by medicines made ot them in a conſiſtent 
form, the happy effects of this plant have procured me the thanks 
of many conſiderable perſons; ſome of which had before unſucceſsfully 
2 many preſcriptions of learned men. And I remember the maſter 
of a conſiderable manufacture, was very much incommoded and per- 

lexed, to find his ſervants obnoxious to violent colics, which he 
imputed to the copious ſteams of the vinegar his art required; but 
from this inconvenience he was, at length, in great part, freed, by 
making them frequently ule a ſtrong infuſion, or tincture, of the leaves 
of ground-ivy, prepared with good Nautz brandy. 

I could here add many other uſes, both internal and external, of 
this ſeemingly deſpicable plant; and there is ſcarce any Engliſh herb, 
for its virtues maniteſted in the experience of others, and my own, that 
ſhares ſo much of my efteem, as ground-ivy. And I am apt to think, 
that the virtues of this, and ſome other ſimples, would be found 
more numerous and powerful than is generally allowed, if phyſicians, 
in their preſcriptions, would more frequently either ordain ſimples, 
or join but very few together; and compenſate the ſmallneſs of the 
number, by the greater quantity of thoſe that are the moſt proper or 
operative; and order the uſe hereof to be continued for a _— 
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Mzpicixe, tent time. *Tis not, indeed, every efficacious ſimple, or lightly com- 
WR. pounded remedy, that can be fitly employed for the proof of our 


doctrine; I ſhall, therefore, ſubjoin a few ſuch inſtances, as may ſuffice 
for the preſent occaſion. 

Mineral waters, whether Acidulz, as thoſe of the German Paw, our Tux. 
bridge, &c. or Therme, ſuch as thoſe of Bath, &c. tho but natural medicines, 
are, ſome of them, by being outwardly adminiſtred, known, fingly, 
and in their native ſimplicity, to cure ſeveral diſeaſes; and, conſe- 
quently, to take off a great number of different ſymptoms, which 
afford various indications. That the ſame ſimple may comprize qua- 
lities fit to anſwer different deſigus, and, therefore, cure different 
 tymptoms, ſeems probable; becauſe ſeveral poiſons, that do, each 
of them, produce various frightful ſymptoms, all which have 
been often conquer'd by a ſpecific antidote, that is, perhaps, but a 
fiimple herb, or other uncompounded drug. b 

Phyſicians, and others, have obſerved great variety of ſymptoms in 
the plague; among which there are ſeveral, each whereof, if ſingle, 
would paſs for a particular diſeaſe; and this diverſity of ſymptoms 
may be often obſerved, not only in peſtilences, that happen at times, 
er countries, diſtant from one another, but m the ſame plague reign- 
ing in the ſame place. Yet tis poſſible for a ſimple remedy to prove 
available againſt this ſo various and violent a diſeaſe. Galen himſelf, 
treating of the Terra Samia, takes occaſion to bring in the virtues of 

Bolus Armena. This earth, which appears ſo ſimple and uniform, he not 
only commends for ſeveral diſeaſes, as ſpitting of blood, fluxes of the 
belly, dyſenteries, catarrhs, defluxions, difficulty of breathing, and 
even ulcers of the lungs; but adds, what makes directly for our pur- 
poſe, that“ in a very ſevere plague, all who took this medicine early, 
«'recover'd.” * *Twas taken,” he ſays, te mix'd with ſmall white-wine, 
cc diluted in proportion to the fever.” He alſo declares, that“ if this 
e remedy failed to relieve the patient, every thing elſe proved in- 
_< effectual.“ 
There are few diſeaſes that appear in ſo many forms, with greater 
variety of ſymptoms, than that which phyſicians call Affectio Hyſterica, 
whoſe paroxyſms are vulgarly known in England by the name of fits 
of the mother: yet we have often ſuddenly removed theſe fits, by 
the bare odour of ſpirit of ſal-armoniac. | | 

But to ſhew the efficacy even of dry and ſolid bodies, tho* but exter- 
nally apply'd, in diſeaſes, attended with many uncommon ſymptoms, 
we might have recourſe to the ſtones, ſaid to be found in the heads of 
a certain kind of ſerpents about Goa, and ſome other Eaſtern countries, 
Moſt phyſicians, however, reje& or queſtion the power aſcribed to 
- them, for curing the bites of vipers: and, indeed, many of the 
ones brought from India, are counterfeit; and of thoſe that were 
really taken out of ſerpents, ſeveral will prove inſignificant; (and ſuch, 


perhaps, were thoſe that the learned MWedy made his trials with ;) Ex 
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there are others, whole virtues cannot well be deny'd. For one of Mevicixs. 
the moſt eminent phyſicians of the London college aſſured me, he had 


with one of thele ſtones, contrary to his expeCtation, performed a 
notable cure, which he related to me, at large. And a very famous 
Engliſh: chirurgeon affirmed to me, that he had done the like upon 
another perſon ; both of theſe cures being performed by the bare appli- 
cation of the ſtone, to the place bitten by the viper. A very intelli- 
gent perſon, alſo, who had the direction of a conſiderable company of 
traders in Eaſt- India, where he long lived, aſſured me, he had with 
this Kone cured. ſeveral perſons of the hurts of venomous animals. 
But this teſtimony is much leſs conſiderable, as to the number of 
cures, than that of a great traveller into the ſouthern parts of the 
fame India; who ſeriouſly aſſured me, he had cured above ſixty perſons 
of the bites or ſtings of ſeveral forts of poiſonous creatures ; and that 
he performed moſt of thoſe cures by the outward application of one 
ſtone; becauſe, finding it excellent, he was invited to keep to it, eſpe- 
cially in difficult caſes. And this, ſome experience of my own, made 
with a genuine ſtone of the ſame kind, upon the bodies of brutes, 
much inclines me to give credit to. 

I had once the opportunity of making a trial of the virtue of a 
ſtone, taken out of the head of an enormouſly great African ſerpent. 
This ſtone was affirmed to its poſſeſſor, the governout of the Engliſh 
Eaſt-India com pam, ti he Highly available aꝑa ſuſſ the bites of all veno- 
mous animals. Audz. indeed, alittle of it retever'd à cat from two 
dangerous bites: of: a«fi&ee and! — after we had deſpaired 
of his life, on ateotautiof the viene prbms that enfued. 

But becauſe this fn is aHH,ẽEs by am amm L ſfall, for a conclu- 
ſion, add the virtues-of another chat property belongs to the mineral 
kingdom, in a diſeaſo when pres, che not ſo various, are ſome- 
times dangerous, and to oſten metal. 

There was once ſhewed comwraclef an hard folid body, which paſs'd 
for a blood-ſtone, tho' by its colour; and ſome other viſible qualities, 
I ſhould rather have taken it for an agate, about the bigneſs of a ſmall 
nutmeg, that had been long kept in the family wherein I ſaw it; being, 
for its rare virtues, tranſmitted from one to another. I ſhall not relate 
all the reports made of this ſtone ;z but I think the following particu» 
lar of it is very remarkable. An ingenious gentleman, in the flowet 
of his age, and of a complexion very highly ſanguine, was, from time 
to time, ſubje& to hemorrhages at the noſe, ſo profuſe and difficult 
to bes refirained, that his phyſician, tho a perſon famous, and very 
well skilld in his art, told me, he often fear d he ſhould loſe his patient, 
But when a good method, and variety of remedies had been try'd, 
without the defired ſucceſs, this ſtone was, at length, obtained to tie 
about his neck, ſo as to touch his naked skin; which being done in 
the fits, it would ſtop the bleeding; and if he wore it for ſome con- 
ſiderable time together, he all that while continued well; as both his 
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Mevicine. phyſician, and himſelf informed me. And becauſe I was apt to aſcribe 
( fomewhat of this effect to imagination, the patient told me, that a 
while before, one of the chief women in the city fell into ſo violent a 
bleeding, that tho' it made her ſwoon, yet. the hemorrhage ſtill con- 
tinued, till the ſtone having been tied about her neck, ſtopp'd it; whilſt 
the knew nothing of its being apply'd. Aud this is ſtill leſs ſtrange, 
than what the-gentleman affirm'd to me of the power of the ſame 
ſtone; for his complexion inclining him to breed great plenty of 
blood, his phyſician order'd him, by way of prevention, to breathe a 
vein from time to time; but, in preparing for this operation, he was 
obliged to lay aſide the ſtone, becauſe the blood would not otherwiſe 
iſſue with the requilite freedom. 2 | 
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SOME 


Uncommon Obſervations 


UPON 


VITIATED SIGHT:. 


1. Gentleman, who was almoſt blind, from a blow he received I ai, 
upon his head, told me, that tho' he could not well diſtinguiſh 2% met wiſe 


colour'd objects, yet he clearly perceived thoſe that were ½% «4m 


white; which ſhews, there is a greater quantity of light reflected by 


white objects than others. And I had the like affirm'd to me by ano- 
ther perſon, who was almoſt blind, 

2. I knew a gentleman afflicted with a cataract, which, when I 
looked on his eye, in a light place, appear'd to cover almoſt the upper 
part of the pupil; and tho” he were young and vigorous, he could not, 
in the cleareſt weather, well diſcern men from women, croſs a ſtreet. 
This misfortune proceeded from a great blow he received, on the 
ſame ſide of his head; which circumſtance I note, becauſe when no 
outward violence has been offer'd to the eye, an eminent oculiſt 
oblerves, and I have ſeen an inſtance of it, that a ſmall part of the 
pupil left uncover'd by the cataract, would ſerve for a greater ſhare 
of viſion, than this gentleman enjoyed. But, even in this caſe, he alſo 
could diſtinguiſh white objects better than others. | 

3. Meeting, accidentally, with a man, whoſe eyes appeared very oddly, 'catera7: in 
I queſtion'd him about his diſtemper ; and found by his anſwers, that the ec. 
he had been afflicted with cataracts in both his eyes, which were 
either ill couched, or he had not managed himſelf regularly afterwards, 
For, there ſeemed ſtill to remain ragged films, that cover'd conſiderable 
portions of his pupils, ſo that I wonder'd to ſee him walk about with- 
out aſſiſtance : he ſaid, however, that he could read a large print, by 
the help of his cataract-ſpectacles; but, upon producing a book, I 
found he could not make out the title-page, becauſe the place happend 

to 
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to be too light; which, tho' it appear'd improbable, yet having cauſed 


the room to be a little darken'd, I then perceiv'd he could read 


object ap- 


pcering dark 
and double, 


Cataract: 
happily couch - 
d. 


well enough. 

4. A gentleman having received a violent blow on the fide of his head, 
found, afterwards, a great weakneſs and dimneſs of ht to enſue; and 
looking attentively upon his eyes, 1 plainly diſcern'd, that tho' above 
half the pupil of one eye remain'd uncover'd; ſo that when he 
look'd downwards, he could ſee yery well with that eye; yet there 
were grown in it two cataracts, which, when carefully view'd in a 
good light, I plainly perceived to be diſtintt ; the one of them ſeem- 
ing to be ſmoothly ſpread, as if its circular edge adhered cloſely to 
the infide of the eye; the other, which ſeem'd not quite of the lame 
colour, hanging looſely, and like a rag, at fome diftance above it. 

5. A learned gentleman coming once to viſit me, with deſign to learn 
my opinion, concerning an odd diſtemper he had in his eyes; I 
found, by diſcourſing with him, that tho', when he look'd on things 
near at hand, he ſaw them ſomewhat dimly, but ſingle ; yet there 
were ſome abjects, particularly poſts and rails, which when he, be- 
held at a certain ſmall diftance, they appear'd to him both dark and 
double. He alſo, complain'd of many black flies, and little leaves, 
which paſs'd, now and then, before his eyes; which tho' they do not 
always foretel a true cataradt ; ſinee I have obferv'd them to continue 
many years without more than a baſtard ſuffuſion enfuing ; yet in him 
they were, probably, fore-runners of a true cataract; becauſe 1 have 
known it obſerv'd, by 8 skilful eculift, that perſons, before the forma- 
tion of their cataract, have complain'd t ſaw objects at ſome 
diſtances almoſt double; ſo that looking at the head of a man, they 
thought they ſaw a great part ef a dark head a little above it: which 
phenomenon, whether it proceed from ſome refrations made by the 
yet unequally opake matter of the cataract, not having opportunity 
to examine, I dare not venture to ſay. f 

6. It may be worth obſerving, how long the more kindly fort of 
cataracts, tho* they hinder the fight for a time, as a thick curtain 
drawn over the pupil, may remam in the eye, without ſpoiling the 
optic nerve, or deftroying viſion, after the diftemper is remov'd, I 
remember, among other inſtances, a woman told me ſhe had cataracts 
in her eyes ſo long, that ſhe was deliver'd of fix children, ſucceſſively, 
without being able to ſee any one of them, till after the had been 
couch'd ; upon which, ſhe could read a ſmall print, with ſpectacles. 
And ſeveral conſiderable perſons, of my acquaintance, ſaw one, of 
eighteen years old, born with catarads in both her eyes, who had 
_ ſo happily couch'd, as thence to receive- the benefit of ſight in. 
them both. 


8 7. It has, of late, been the opinion of very learned men, that tho“ 
ur d in rel both our eyes are open, and turn d towards an object, yet but one of 


them at a time, is effeQually employ'd, in giving us the true repre- 
| ES tion: 
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ſentation of it, But there will be & variation herein, according to Mzpicins. 
the ſeveral habits and conſtitutions of the eyes of ditferent perſons. LG XL ye 


For I have, by an experiment, purpoſely made, ſeveral times found, 
that my two eyes together, beheld an object in another ſituation, than 
either of them apart would do. On the contrary, I met with a per- 
ſon, who told me he had a cataratt in his eye, for two or three years, 
without finding any impediment in his ſight; tho others had, during 
that time, taken notice of a white film that croſs'd his eye, till, at 
length, happening to rub his ſound eye, he was ſurpriz d to find 
himſelf in the dark; upon which, an oculiſt aſſured him, it was a 
cataratt. But a very ingenious perſon, had, by an accident, one of his 
eyes ſtruck out, who told me, that, for ſome months after, he was 
apt to miſtake the ſituation and diftance of things; for, having fre- 
quent occafion to pour liquors out of one vial into another, after this. 
misfortune, he ſpilt them, and let them run quite beſide the 
necks of the vials, he thought he was pouring them directly into. 
Another. gentleman, alſo, who had, by a wound, loſt the uſe of one 
of his eyes, confeſs'd to me, that, for ſome time after, he often, in 
pouring out his wine, miſs d the mouth of the bottle, or glaſs, that 
ſhould receive it. A yet more conſiderable inſtance, of this kind, I 


met with in a noble perſon, who, in a fight, had one of his eyes 
A 


ftrangely mangled musket-ball, which came out at his mouth; 
for he told me, that he could not well pour drink out of one 
veſſel into another, and had broken many glaſſes by letting them 


fall out of his hand, when he thought he had given them to another, 
or ſet them down upon the table: he added, that this aptneſs to 


of diſtances and ſituation, continued with him, tho' not in 


the ſame degree, for little leſs than two years. I have often em- 


ploy'd a dextrous artificer, whole right eye is conſtantly drawn ſo much 


aſtde, towards the greater angle, that the edge of the pupil, almoſt, 
touches it; whence one would think it ſcarce poſhble, but he 


ſhould ſee objects double with two eyes, that ſeem ſo very differently 
turn'd; for the other remains natural; yet he finds no inconve- 
nience from hence, except deformity, for he reads as freely as other 
men. This diſorder befel him thro' miſtaking ſublimate, for another 


thing; after which, it ſeems, one of the muſcles, that moved the eye, 


ng 
remain'd contracted. But as he had been thus, ever ſince he was 
two years of age, he could not remember whether he had ſeen objects 
double, before he was accuſtomed to judge of them by the help of his 


other ſenſes, and the information of others, ; 
$. Tis worth obſerving, that a very great diſtention may be made of 
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the parts of the eye, without ſpoiling of the ſight. Of this I lately 2. ge cab. 


ſaw an inſtance ia a patient of that experienced oculiſt, Dr. Turbervill A - of greas 
a' ation, 


gentlewoman about two and twenty years of age, whole complexion and ©" 
features would have render'd her handſome; had it not been for that Judice. * 


fort. of eyes which ſome call ox- eyes; for they were ſwelled. ſo much 
| beyond. 


Remarkable Diſoruert 


Mepicixx. beyond the ſize of human eyes, that ſhe complain'd they often frighted 
thoſe who ſaw her; and were, indeed, ſo big, that ſhe could not 


move them to the right hand, or the left, but was obliged to look 
. freight forward; or if ſhe would ſee an object that lay on one ſide, 
-the was oblig'd to turn her whole head that way. And this was her 
caſe when ſhe went to read; unleſs, with her hand, ſhe moy'd 
the book from one ſide to another, to bring the ends of the lines 
directly before her eyes. She ſaid her eyes were not always equally 
tumid, and that the day I ſaw them, they had been, in the morn- 
ing, much more ſwelld. But, what is more remarkable, ſhe could, 
for all this, not only ſee very well and diſtinctly, but her ſight 
continued good, tho' this diſtemper had been upon her for twelve 
years. Nay, ſhe declar'd, that when this diſorder firſt came on, ſhe 
knew of nothing that was amiſs in her eyes, till her friends told 
her of it, after they found it of too long a continuance to be a catual 
tumour. It, however, occaſioned great pain in her eyes; for which 
the took ſeveral medicines with ſo little ſucceſs, that both ſhe, and 
her former phyſicians, thought the caſe deſperate : upon which I pro- 
er a ſalivation; but the modeſt patient would by no means con- 
ent to it. 


A dimmſs of 9. 1 once look d into the eyes of a gentlewoman, where I could diſcern 
fight in the nothing amiſs, or unuſual, except the narrowneſs of her pupils, which 


* The apptar= 


is often eſteem'd a good ſign; yet the was much troubled with fumes, 
and weakneſs in her head; and had a very uncommon diſorder in 
her ſight: for in the day time, ſhe ſaid it was fo dim, chat the could 
hardly diſcern her way; but that ſoon after ſun ſet. and during the 
twilight, the ſaw far better: and thus ſhe continued for a long time. 
This brings to mind an odd caſe of an-old learned divine, who come 
plain d to me, that, during the day time, his right hand ſhook fo 
much, that he could not manage his pen; and, therefore, was forc'd 
to make uſe of it only by candle light. I remember, that upon his 
preſſing me to aſſign ſome poſſible cauſe of ſo odd a phenomenon, I 
told him, to put him off, that, cation x, the few animal ſpirits he 
had to move his hands with, were 1o ſubtile, as to be diffipated, or 
exhaP'd, by the warmth of the day, but were kept in by the coldneſs 
of the night, that couſtipated the pores ; and thereupon recommended 
x& him the uſe of ſtrengthening things; and among the reſt, of 
ehocolatez which, having continued to drink, for ſome time, he 
same and told me, with joy, that he began again to be able to write 
in the day; and ſo, I think, he ſtil] continues to do. 

10. Being acquainted with two ladies, of very different ages, but 


ance of fire very near of kin, who were both of them troubled with diſtempers, 
paſſing before 


that made me gueſs their eyes might, ſometimes, be oddly afflicted; 
I learnt, upon inquiry, that one of them, often thought ſhe ſaw 
numberleſs ſparks of fire, that were very unwelcome«tg, her; and the 
ocher, who was ſubject to conyulſions, tho? not epileptic, me, = 
re- 
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frequently ſaw, as ſhe fancied, the like flaſhes of fire paſs before her Mrpicixz⸗ 
eyes, which at firſt greatly attrighted her. | 

11. A gentlewoman about twenty years old, in whoſe eyes; tho' I Colours a- 
could diſcern nothing unuſual, or amiſs, faid, that, about five years P4479"; diffee 
before I ſaw her, having been, upon a certain occaſion, immoderately 4 — . 
tormented with bliſters, applied to her neck, and other parts, ſhe was © "* 
quite deprived of her ſight; that, ſome time after this, the began to- 
perceive the light, but nothing by the help of it; that, then ſhe could 
ſee a window, without diſcerning the panes, or the bars thereof; that, 
afterwards; ſhe grew able to diſtiuguith the ſhayes of bodies, and ſome _ 85 
of their colours; and that, at laſt, the could ſee the minuteſt object: 
and preſenting her a book, ſhe not only, without heſitancy, read in it 
a line or two, but having pointed with my finger at a place of the 
margin, near which there was the part of a very little ſpeck, that 
might almoſt be cover'd with the point of a pin, ſhe readily found 
it out; and ſhew'd me at ſome diſtance from it, another yet more 
minute, that required a ſharp ſight to diſcern it. Iwas now about 
noon; but ſhe told me ſhe could ſee much better in the evening, than 
in any lighter time of the day. I asked her, if the letters of the 
paper I ſhewed her, appeared black to her, and the paper white. To 
which ſhe anſwer'd, that they did ſo; but that ſhe ſaw, as it were, a 
white glaſs laid over both the objects. Two things were particu- 
larly odd in this caſe; for firſt, ſhe is often troubled with flaſhes of 
lightning, that ſeem to iſſue out like flames, about the external angle 
of her eye, and often make her ſtart, put her into frights, and give 
her melancholy thoughts. Secondly, which is more ſtrange and ſin- 
gular, ſhe can diſtinguiſh ſome colours, as black and white; but not 
others, eſpecially red and green. And when I produced her a bag of 
a ſine gloſſy red, with tufts of sky-coloured filk, the looked attentively 
upon it, but told me, that, to her, it did not ſeem red, but of a dark 
or dirty colour; and the tufts of ſilk, the ſaid, ſeem'd to be of a 
light colour, which ſhe compared to the colour of the filken ſtuff 
of the lady's. petticoat, who brought her to me: and, indeed, the 
blues were very much alike, She further ſaid, that the meadows did 
not appear green, but of an odd darkiſh colour; and that when ſhe 
had 'a mind to gather violets, tho? ſhe kneePd in the place where they 
grew, ſhe could not diſtinguiſh them, by the colour, from the graſs 
about them, but only by their ſhape or touch. And the lady who 
was with her, took thence occaſion to tell me, that when ſhe looks 
upo a Tarkey carpet, ſhe cannot diſtinguiſh the colours, unleſs of thoſe 

rts that were white or black. I asked, whether ſhe were not troubled 
with female obſtructions; to which ſhe anſwer'd, not now, but formerly 
very much. Os 

12. I lately conversd with a mathematician, eminent for his skill 
in optics, whoſe orz:ns of viſion are ſo conſtituted, that, tho in his 
eyes | could diſcern nothing unuſual, and tho he makes frequent 3 
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DICINE. of them in aſtronomical obſervations, and optical experiments, yet he 
LR confels'd. to me, that there are ſome colours which he conſtantly ſees 


amiſs ; and particularly inſtanced in one which ſeemed dark to him, 
whilſt to me and others it appear'd quite different. 

13. A lady, who has been long troubled with a very unuſual diſorder 
in her head, and who, tho' ſhe looks well, is never without pain in that 
part, told me, that after violent fits hereo!, which ſhe has ſuffer d from 


time to time, if ſhe did but turn her eyes, ſuddenly, from one fide to 


the other, a convulſive motion in one of them would preſently enſue ; 
upon which, all white objects, and moſt others ſhe look d on with that 
eye, appeared green. And yet this was not a tranſient diſcompoſure 
that would go. quickly off, but continued for a good TW and fre- 
quently return'd upon her, for a whole year together; ſo that ſhe 
ſpair'd of recovering the uſe of that eye, wherewith ſhe, nevertheleſs, 
ſees now very well; tho' her cephalic diſtempers are not quite cured, 
And if the goes to read whilſt the convulſion is upon her, the letters 
are ſo apt to appear double, that if ſhe reſolves. to continue reading, 
ſhe is obliged ta ſhut: the diftemper'd eye, and, employ only the other. 
14. There was a gentleman of great r N good parts, major to 

vho being afterwards. forc'd 

, at Madrid, to do his king a piece of ſervice, of an ex- 
traordinary nature and conſequence, and there Judg'd very- irregular, 
Upon. this. he was. committed to an uncommon priſon, which had no 
window. belonging to it, only. a. hole in the wall, at which the 
keeper put in proviſion, and preſently. clos'd it again on the, outſide, 
but not perhaps. very exactly. For ſome. weeks, this gentleman conti- 
nued in the dark, very. diſconſolate, but afterwards he n to think. 


he ſaw ſome little glimmering of light, which, from time to time, 


increaſed ſo, that he could not only diſcover the parts of his bed, and 
other ſuch large objects, but, at length, perceived the, mice. that fre- 
quented his chamber, to eat the crumbs of bread which fell upon the 
ground, and diſcern'd their motions very well. Several other particulars 
of his. ſight in that dark place he related; but when, after ſome 
months, the face of affairs was changed, and this: gentleman. ſet at 
liberty, he durſt not leave his priſon on the ſudden, for fear of loſing, 
his ſight by the dazzling light of the day; and, therefore, accuſtom 
his eyes to it by ſlow degrees. This relation I had from theigentleman's 
own mouth. 
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dicines, as, by competent experience, have been found ſervice- and deſig» 
able. Phyſic, indeed, is not my profeſſion, yet I hope I may *** I 

publiſh a collection of remedies, without incurring the cenſure of equi- 
table perſons ; ſince *twas a regard to the good of mankind that induced 
me to it, And did ſuch a practice ſtand in need of precedents and 
examples to patronize it, very eminent perſons, both among the ancients 
and moderns, would abundantly afford them. 

The major part of the following receipts is, chiefly, deſign'd for the 
uſe of the generality, and thoſe who cannot well procure the aſſiſtance 
of a phyſician; and becauſe ſuch perſons are more frequently expoſed to 
external injuries, as ſtrains, bruiſes, tumours, &c. I purpolely procured, 
from eminent ſurgeons and prattitioners, a number of remedies, that, 
having been found very effectual in ſuch caſes, might be uſeful in this col- 
lection. However, I am not ſo much an empiric, as to recommend any 
remedies for certain and infallible cures, in the caſes wherein they are 
proper. He muſt either be very happy, or very little verſed in phyſic, 
who has never found the moſt celebrated medicines ineffectual. And, 
indeed, the cauſes and complications of diſeaſes, and the conſtitutions 
of patients, are fo various, intricate, and obſcure, that 'tis extrzmely 
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7 Ils here my deſign to communicate the receipts of ſuch me- The nature 
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Menmicrne, difficult, for the moſt experienced phyſician, to make an accurate expe. 
LS. riment in the curative part of his profeſſion. I, therefore, ſolemnly 


profeſs, that I do not ſet down medicinal experiments, with the ſame 
poſitiveneſs | do thoſe in philoſophy; nor venture my reputation upon 
the ſucceſs of any receipt, or proceſs in medicine. Theſe, however, 
I always deliver faithfully; nor have I, upon uncertain rumours, re- 
corded the virtues of particular remedies; which may be good without 
being infallible. And we muſt not be ſo weak, or fearful, as to perſuade 
our ſelves, if a patient miſcarries after the uſe of remedies, that the 
fault was in the medicine. For, in ſpite of our endeavours, the peccant 
matter will often be tranſlated, and the conſtitution impair'd ; and the 
conflict of ſtruggling nature, and the conquering diſeaſe, muſt ſometimes 
manifeſt it ſelf in horrid ſymptoms; which the envious, or ignorant, 
unjuſtly aſcribe to the remedy : not conſidering that the like pheno- 
mena attend deſperate diſeaſes, and dying perſons, where no remedies 
at all are adminiſtred. | 

I mutt further declare, that Ido not pretend the remedies I commu- 
nicate; ſhould be phyſic and phyſician too; or of themſelves cure the 
diſeafes for which they are recommended. For, medicines are but 
inſtruments in the hands of a phyſician, and require skill to manage 
them. I am, therefore, ſurprized at their boldneſs, who venture to 
practiſe phyſie barely upon the confidence of good receipts. Whoever 
atts as a phyſician, ſhould, at leaſt, have a competent knowledge of 
anatomy, the hiſtory of diſeaſes, of the Materia medica, and the chief 
ways of compounding ſeveral ingredients into medicines, of different 
forms and conſiſtencies, as circumſtances may require. He who has 
only one good receipt for a diſtemper, and knows not how to vary it, 
by occafionally adding, omitting, or ſubſtituting other parts of the 
Materia medica, muſt frequently ſuffer his patient to languidh helpleſs ; 
or attempt to cure him of one difeaſe, by throwing him into another, 
1 know, for inſtance, ſome eminent phyſicians, who cure very ſtubborn 
venereal caſes, by a chymical preparation of ſarſaparilla, guaiacum, 
Sc. but if theſe gentlemen meet with ſuch patients, as Euſtachius Rudius 
often did, to 3 guaiacum would immediately give ſo great a 
tharpneſs of urine, and inflammation of the urinary parts, as to hazard 
their lives; they muſt be reduced, as well as he was, to uſe. mercurial, 
or other remedies. 

It, alſo, ſometimes happens, that the very form of the medicire- 
order'd in the receipt, renders it unfit, or impoſſible to be adminiſtred. 
A phyfician of my acquaintance was call'd to a patient, ſeiz d with ſuch 
a conſtriction of the parts. ſerving to deglutition and ſpeech, as render'd 
her wholly unable either to ſwallow, or to ſpeak; and thus ſhe con- 
tinued for ſeveral days, notwithſtanding ſome emetic preparations 
that were put into her mouth; till, at length, a glyſter was luckily 
preſcribed, with four ounces of the infuſion of Crocus metallorum ; upon. 
which, there ſoon followed. ſome violent vomitings, and a. freedom of 


ſpeech, 
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ſpeech and ſwallowing. And ſince this, a young gentleman and fellow- Mgpic1NxE. 
traveller of mine, was taken in the ſame manuer ; ſo that he was appre- LV Is 


henſive of being ſtarv'd in a very few days: and doubtleſs he had 
ſoon died, if a very happy phyſician had not, by an effectual ſpecific 
medicine, externally applied, ſeaſonably relieved him. 

[ would not, however, that a phyſician's skill ſhould make him 
deſpiſe good receipts; for we have often ſeen, not only empirics and 
ſurgeons, but even ladies and old-wives, with a lucky receipt, perform 
more conſtant and eaſy cures of a particular diſtemper, than even 
learned phyſicians by their pompous and artificial — — The 
illuſtrious lord Yerulam takes notice of it as a deficiency, that receipts, 
approved by long experience, are not more cloſely and religiouſly ad- 
hered to. And the experienced Cyato doubts not, that a try'd remedy, 
rationally applied, may ſometimes prove more effectual, than an ex- 
temperaneous one judiciouſly preſcribed, by the moſt expert phyſician. 


hut if a medicine be powerful and commanding, the efficacy of it 


may ſupply a great want of skill in the preſcriber. And, indeed, there 
are certain preparations and compoſitions of medicines ſo lucky, and 
beyond expectation ſucceſsful, that the phyſicians who preſcribed 
them, may write down an hundred others, each apparently as rational 
as any of theſe, which, nevertheleſs, ſhall be all much inferior to the 
firſt. *Tis, therefore, no wonder, that learned phyſicians have highly 
valued ſome particular receipts and proceſſes. 

Upon the whole, *tis rational to expett, that the nobleneſs of medi- 
cines will be advanced, as the art of preparing them ſhall be promot- 
ed; but ordinary receipts, without an ordinary meaſure of skill in 
phyſic, are not raſhly to be relied on; eſpecially in acute diſeaſes: yet 
if there be noble and extraordinary ſpecifics, that work rather by 
ſtrengthening and reſtoring nature, and reſolving the morbific matter, 
than by irritating, weakening, or diſordering her; the adminiſtration 
of ſuch remedies may, perhaps, uſually require only common diſcre- 
tion, and the obſervance of ſuch directions as may be given along 
with the medicine. | 

Thus much I thought fit to premiſe, that my deſign in publiſhing 
the following colle&ion of remedies, or medicinal experiments, might 
not be miſunderſtood or perverted. 


A plaiſter for aches, eſpecially if ſcorbutic. 
1. Spread thinly upon very fine kid-leather, the Emplaſirum de mucila- 
ginibus, and let it lie upon the aching part, as long as there is need. 


For an old ach or ſtrain. 


2. Take of Lucatelluss balſam one ounce, of oil of turpentine one dram ; 
incorporate them very well, with a gentle heat, and anoint the part affect- 
ed therewith ; wearing on it a piece of unwaſh'd flanel, beſmear d with the 
ſame ointment. | Hhhh2 Go 
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For ſcorbutic aches, eſpecially about the ſhare-bone. 
3. Take two parts of palm- oil, and one of oil of camomile; mix theſe / 
exactly, and therewith anoint the part affected. 


A powerful remedy for ſcorbutic aches. 

4. To one ounce of oil of turpentine, put one dram or two, of the 
volatile ſalt of hartſhorn, or as much as, being well ground with it in 
a marble mortar, will bring it to the conſiſtence of a kind of ointment ; 
with which, the cold being taken off, the part affected is to be lightly 
anointed. 
| For ſlight ſcorbutic aches or pains. g 
J. Anoint the pained part, from time to time, with faſting-ſpittle ; and 
if you will have the medicine a little ſtronger, the patient may put 
roch-alum, to the bigneſs of a ſmall pea, into his mouth, before he 
employs his ſpittle, 


For achcs, and pricking pains in the ſides, or elſewhere. 

6. With a ſufficient quantity. of clean ſulphur, finely powder'd, mix 
as much Venice-treacle, as will bring it to a conſiſtence for pills. Of 
this mixture you may give the quantity of a piſtol-bullet, twice or thrice 
a day; drinking any convenient liquor after it. 


X For acidities in the blood. 
7- Take coral, the cleareſt and reddeſt you can get, and reduce it to 
an impalpable powder. Of this give the patient, once or twice a day, as 


need ſhall require, about one dram at a time; and let him long continue 
the uſe of it. 


To bring. away the ofier-birth.. 
8. Give about 30 drops, or any number between 25 and 35, of good 
eſſential oil of juniper, in a draught of any convenient vehicle. 


An external medicine, often ſucceſsfully try'd for agues- 

9. Take five, ſeven, or nine (for *tis pretended it muſt be an odd 
number) of the roots of rib-wort; and having made them clean, put 
them into a little bag of ſarſenet, or fine linen, and let the patient 
wear it upon the nape of his neck; renewing it within two, three, or 
four days, if need require. | 


"i try'd remedy fer agues. 

10. Take of the bark of ſaſſafras-root, and of Virginia ſnake- weed, 
both in powder, of each ten grains; and with half a dram, or two 
{cruples of mithridate, or Venice-treacle, make a bolus; ta be taken 
two hours before the cold fit. 


A. 
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A choice medicine for aguiſh diſtempers. MEDICINE: - 
e / 11. Take of ſalt of wormwood fifteen grains, crabs eyes eight or ten 
grains; mix theſe well, and give them in two or three ſpoons-full of 
tome cordial-water. | 
A mriſt-plaiſter for agues. 
12. Spread wax, to about the thickneſs of a crown-piece, and of a 
convenient breadth and length, to make an entire wriſt-plaiſter ; upon 
this diſplay the leaves of the tops of rue, not yet fully open'd, ſo that 


they may cover the whole plaiſter ; then apply it, and let it lie on for 
ſeveral days, ſucceſſively. 


„ = (Þ 


1 An often try'd medicine for agues. 

13. Gather the leaves of rib-wort, as near the root as you can, in a 
dry morning ; wipe them clean, but do not waſh them ; then dry them 
carefully, till you may reduce them to powder. Of this give from 
one dram to two, mixt with one dram of conſerve of roſes, the crumbs - 
of white bread, or the yolk of an egg or two. 


| For agues, eſpecially tertians. 
| 14. Give as much Virginia ſnake-root, reduced to fine powder, as will 


lie upon a ſhilling, in a glaſs of ſherry, juſt before the beginning of the 
cold fit; repeating it once or twice if need be. 


For a tertian Ague. 


15. Of the root of angelica powder'd, give from half a dram to a 
dram, 1n any convenient vehicle, about two hours before the cold fir. 


A medicine with which a quartan was cur d, when the bark had fail d. 


16. Let the patient take one dram of the black tips of crabs-claws, . 
reduc'd to exceeding fine powder, in any convenient vehicle or conſerve, 
twice: or thrice a day, as he would take the correx, without intermitting. - 


To prevent or cure an ague. 

17. Take grated angelica- root, flowers of antimony, of each half a 
dram, canary three ounces: infuſe them in a cold place for two days, 
and pour off the clear for two doſes. It is a ſingular good vomit for 
the cure of agues of all ſorts, being given in the morning faſting, four 
or ſix hours before the fit; and if it be not a quotidian ague, on the 
intermitting day. 


An often try'd pericarpium for agues, e/pecially tertians. 

18. Take a handful and a half of freſh rue, half a handful of freſſi 
ſage, a ſmall ſpoonfull of bay-ſalt, and a ſpoonfult of good vinegar. 
Beat all theſe very well together into an uniform mats ;' which divide 
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Mrpicixk. into two parts; and make thereof two wriſt-plaiſters, to be apply'd before 
the fit; and renew'd, if there be occaſion, and kept on till they grow 


dry and troubleſome. 


An amulet againſt agues, eſpecially tertian. 

9. Cut a handful of groundſel ſmall, put it into a ſquare paper- bag, 
about four inches every way; pricking that ſide which is to be next 
the skin, full of large holes; and cover it with ſome fine linen, that 
nothing may fall out. Let the patient wear this upon the pit of his 
ſtomach; renewing it two hours before every fit. 


An often try d remedy fur an ague. 
20. Boil yarrow in new milk, till it be tender enough for a cataplaſm. 
Apply this to the patient's wriſts, juſt when the cold fit is coming ; 
and let it lie on till the fit is gone; and if another fit comes, uſe 
freſh cataplaſms as before. | 


For an ague. 


21. Take the bone, called Paella, of the knee of a dead man; and 
having reduced it to fine powder, give of it as much as will lie upon 
a ſix- pence, for one doſe, in any proper conſerve, or vehicle, before 
the cold fit. 

For agues. | 

22. Take ſalt of carduus, and ſalt of wormwood, each fifteen grains, 
tartar of vitriol half a ſcruple; mix them, and give them in a few 
ſpoonsfull of Rheniſh wine, or of ſome other convenient vehicle, either 
before the fit, or at ſome other time when the ſtomach is empty. 


For taking off the fits of agues. 

23. Give of good common brimftone, reduced to a ſubtile powder, 
one dram and a half, or two drams, either made up into a bolus with 
a little honey, or in any appropriated vehicle; let it be given at the 
uſual times, and repeated once or twice, if need be, eſpecially if the 
fits ſhould return. ; 


A medicine almoſt ſpecific for agues. 
24. Take roſin of ſcammony twelve grains, diaphoretic antimony, 
and cryſtals of tartar, of each eight grains; mix theſe carefully, and 
give them for one doſe, an hour before the fit comes. 


For an ague. 

25. Take the ſoot of a baker's chimney, muſtard, rue, white-wine 
vinegar, ſallad-oil, ſome white pepper and ginger ; make a poultis, of 
them, and lay it to the pulſe of the arms, and let it lie on for a fort- 
wght or three weeks, An 


* 
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8 An often try d medicine for tertian Agues. | Mepicins. 

26. Take of alum and nutmeg 22 of each about half a dram ; CV Wd 
ſaffr 


mix them with about fix grains o on; and give this 1n two or three 
ſpoonsfull of white-wine vinegar, at the uſual time. | 


An experienced remedy for an Anaſarca, or general dropſy of the whole body. 


27. Fry freſh rue with oil of walnuts, till it becomes fit to be apply'd, Auaſarcas 
hot, as a cataplaſm, to the navel; and keep it on that part for ſome 
hours; renewing it once or twice a day, if need require. 


A powerful remedy in apoplectic fits. 
28. From the herb maſtic, diſtil by an alembic, with a copper body, e 
an eſſential oil; of which, with ſuch a pipe or quill, that one end may 


be open'd and ſtopt at pleaſure, blow up ſome drops firſt into one of 
the patient's noſtrils, and then into the other. 


To prevent and check the apoplexy. 


29. Make an iſſue at the meeting of the ſutures, and keep it long 
open; but if the caſe will not admit a delay, clap on a good cupping- 
glaſs, without ſcarrification, or with it, as need hall require, upon the- 
tame concourſe of the ſutures, 


An experienced external remedy in apoplectic fits. , 


30. Fix a cupping-glaſs, without ſcarrification, to the nape of the 
neck, and another to each ſhoulder ; and let them ſtick on for a com- 
petent time, | | 


An experienced remedy to prevent apoplectic fits, 


31. Make, at the croſſing of the ſutures, an iſſue, with diapalma and 
oil of vitriol; and keep it open the ordinary way. 


To ſtrengthen the ſtomach, and promote the appetite; 


32. Make the roots of gent ian pulverable, with no more waſte of the Speeite . 
moiſture than is neceſſary ; reduce them to powder, of which let the greved.. 
patient take from twelve or fifteen grains, to double that quantity, or 
more, twice or thrice a day. It may be taken on an empty ſtomach, 
er, if that cannot conveniently be done, at meal-times. It is very good, 
not only in want of appetite, but for obſtruftions: and I have uſually 
given it in vertiginous affeCtions of the brain; and to leſſen, if not quite 
take away, the fits of agues, and even quartans: but, in this caſe, the 
doſe muſt be conſiderably augmented. 


g An often tryd remedy for the aſthma. 

33. Take ſoap-boilers lees one part, ſpirit of wine rectiſied two parts; 
ſet them in digeſtion, and add ſome drops of chymical oil of carraway,, 
and of aniſeeds. The doſe in younger perſons is about ten drops; and in 
eider ones, from half a dram to one dram, in ſome convenient vehicle. 
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For a dry or convulſrve aſthma. Te 
34. Take choice ſaffron, reduced to a kind of powder; and with any 
convenient mixture, give eight or ten grains of it, in the form of pills, 
at bed-time. | 
For aſthmatic coughs. | 
35. Take two ounces of oil of ſweet almonds, freſh drawn, and put 


it upon one dram of flowers of brimſtone ; keep them, for a fortnight, 


in digeſtion, in a moderate heat, and then decant off the oil, or pals it 
through a clean linen rag, to keep back the brimſtone : and of this liquor 
give a ſpoonfull or two at a time. 


A medicine for dry or convulſive aſthma's, and for coſtiveneſs. 
36. Give, at bed-time, eight or ten grains of choice ſaffron, groſly 
pulverized, in a little ſyrup or conſerve of violets. 


For moſt aſthmatic diſtempers. 

37. Take of the roots of elecampane, thinly ſliced, one ounce; of 
the leaves of ground-ivy a handful. Boil theſe in three pints of ſpring- 
water to a quart; ſtrain the decoction, ſweeten it with a little live 
honey, and let the patient take thereof ſix or ſeven ſpoonsfull at a time. 


For moſt aſthmatic diſtempers. 


38. Take juice of hyſſop, and choice honey, of each two pound; 


mix, boil, ſcum, and make a ſyrup; of which give four ſpoonsfull, 
or more, morning, noon, and night. | 


For the bloody-flux. 


39- Dry pigs-dung, and burn it to grey aſhes; of which give about 


__ a dram for a doſe; drinking three ſpoonsfull of wine - vinegar 
after it. | 


For the bloody-flux and pleuriſie. 


40. Grate to fine powder the dry'd pizzle of a ſtag; and give of it 
as much as will lie upon a ſhilling, once or twice a day, in any con- 
venient vehicle. 


An experienced medicine for a dyſentery, or bloody flux. 


41. Give about three ounces -of the juice of ground-ivy, mixt with 
one ounce of the juice of plantain, once or twice a day. 


| To ſtop a dyſentery, or bloody-flux. 
42. Makeup the powder of tuſs-balls, with ſome conſerve of roſes, or 
other convenient ſubſtance, into pills; and of this mixture give as much 
in the dy ſentery, as contains from about a ſcruple, to half a dram of the 


powder. For 


— 
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For dyſenterical fluxes, - <> 
43. Take good Venice turpentine, and, with a very gentle heat, evapo- 
rate it ſo far, that, when cold, it may almoſt coagulate. Incorporate 
this ſubſtance with fine ſugar, enough to make it up into pills, whereof 


give, in the morning faſting, as many as will amount from a ſcruple te 
a dram of the turpentine. 


An experienced remedy for dyſenterical fluxes. 
44. Take the thigh-bone of a man, calcine it to whiteneſs; and having 
purg'd the patient with an antimonial medicine, give him one dram of 
this powder for a doſe, in ſome good cordial. 


For the dyſentery, and fluxes cauſed by ſharp humours. 
43- Take from half a cruple to one ſcruple of Mercurius dulcis, and as 
much fine ſugar ; and with ſome purgative, let the patient take it once 
a day; with care that none of it remain in his mouth or throat. 


An often try d medicine for fluxes of the belly, tho' bloody. 
46. Give for doſe, in any convenient vehicle, as much powder'd 
pizzle of a ſtag, as will lie upon an ordinary half-crown piece. 


An rr medicine for dyſenterical and other fluxes. 

47. Take of the skin, liver, gall, and all the parts, except the muſcles, 
of a hare; and having dry'd them ſo, that they may be conveniently 
reduced to powder, give of it from about two ſcruples to one dram, in 
any conventent vehicle. 


For a bloody-fiux. | 
48. Take half an ounce of London-treacle, and an ounce of conſerve of 
red roſes ; mix them together with ſome ſycup of clove july-flowers, or 
of citrons, and keep them thus mix'd in a cover'd pot. Take of the 
electuary about the quantity of a walnut, night and morning, for two 
days, faſting two hours before and after; then intermit a day, and take 
it again in the like manner. 


An often try'd remedy for the dyſentery, and ſharp fluxes of the belly. 
49+ Give from 15 to 20 grains of Mercurius dulcis, well prepar'd, and 
incorporated with about an ounce of catholicon, or one 1cruple of 
torriſied rhubarb. 


For the bloody-flux, or other fluxes. 


| 35 Take of Japan earth, and powder of rhubarb, each equal parts; 
and give half a dram at a time, every morning, faſting. 
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LENNY An often try d medicine for the bloody-flux, good alſo in pleuriſies. 
31. Give one dram of the ſeed of flix-weed, in two or three ſpoons- 
full of any convenient vehicle, once or twice a day. | 


4 An approved medicine for the bloody-flux, good alſo far pleurifies. 
52. Give two or three ſcruples of hare's blood, beaten to powder, for 
one doſe, in a ſpoonfull or two of mint-water. y 


A very often experienced remedy, for dyſenteric and other fluxes. 

| J 3. Boil the quantity of a walnut of the freſh warm dung of a hog, 

and as much fine mutton ſuet, ſliced thin, in a porringer of new milk: 

when theſe are well incorporated, ſtrain them through a clean linen 

cloth; ſweeten it with loaf-ſugar, and let the patient take the medi- 
cine warm, once or twice a day. 


: 28836 To purifie and ſweeten the blood. 
SIP „J.. Take the AMinera of Hungarian, or other choice antimony, and 
* purd7 having ground it to very i e without ſuffering it to touch 
any metal, give of it from ten grains to a dram, once a day, at din- 
ner, that it may mix with the aliment, 


To. cleanſe the blood, and ſtrengt hen weak patients. 


55- Take of vipers, reduc'd to fine powder, one ounce, diaphoretic 
antimony half an ounce, clear yellow amber two drams, ftarch as 
much as all the reſt, and of ſugar as much as of ſtarch ; make them into 
a fine paſte with ſpirit of wine, and then form them into ſmall cakes, 
whereof one may ſerve for a doſe. 


To reſolve extravaſated blood. 


Blood to r- 56. Spread the powder'd root of burdoc, upon a linen cloth, and bind 
folve, when ex= 1t quite round the part affected; renewing it twice a day. 


rravaſated. 
To ſtrengt hen the bowels. 


Bewel; to 57. Let the patient, from time to time, ſwallow a clove of garlic or 
Frengthen. two, without chewing. 


ie. T reduce flagey breaſts to a good ſhape and plumpneſs. 
Breaſts, their 58. Take green hemloc well bruis'd, and reduced to a kind of 
diſorders to cataplaſm, to be apply'd, ently warm'd, to the parts, and 
—_— kept on till it hath performed what was inteuded; ſhifting: it once a day. 


For ulcers in the breaſt, or elſewhere, 
| 59. Take millepedes, or wood-lice, and having waſh'd them clean,, 
y with a little white-wine, and dry'd them with. a linen cloth, beat them 
| | very 
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very well, in a glaſs or marble-mortar, and give, for the firſt time, as much Mpicixe. 
juice, as you can, by ſtrong expreſſion, obtain from five or ſix of them. 
This juice may be taken in ſmall ale or white-wine, in which, the next 
time, you may give as much as can be ſqueez'd out of eight or nine 
millepedes; and ſo continue, increaſing the number that you employ 
by two or three at a time, till it amount to twenty-five or thirty ; and, 

if need be, to forty or more, for one taking. And if, upon pounding 
of heſe inſects, the maſs they afford be too dry, you may dilute it with 
a Attle white-wine, or ale; that, being penetrated, and ſo ſoftned by 
the liquor, the maſs may the better part with its juice. | 


An often try'd cataplaſm to break a ſore breaſt. 
60. To the yolks of 4 eggs, take 4 ounces of live honey, mix them, 
by grinding, well together, with about half a pint of claret- wine; and 
apply this mixture, as a poultis, to the part affected. 


For an outward bruiſe. 
61. Apply to the part affected, purified honey, ſpread upon cap-paper 5 Bu 
to be kept on, with ſome convenient plaiſter, or bandage, and ſhifted 
Once or twice a day, 


| 1 
62. Beat aloes ſuccotrina to fine powder; and pour on it as much 
roſe-water as may diſſolve a great part of it. This done, {tir them 
well for a while; and when the mixture is ſettled, pour off the liquor, 
and in it dip linen-rags, which being applied to the part affected, will 
ſoon ſtick to it; and ſeldom need be removed, till the patient is reliey'd : 
and then, to get them off, the rags muſt be well wetted with warm water, 


For a freſh bruiſe. 
63. Take freſh butter and parſley, of each a ſufficient quantity, and 
having chopt the herb, mix it very well with the butter, to the conſiſt» 
ence of a cataplaſm ; to be apply'd, warm, to the bruiſed part. 


For a bruiſe, or coagulated blood. 

64. Take black ſoft ſoap, and with a ſufficient quantity of crumbs 
of white-bread, very well mixt with it, make a paſte, which is to be laid 
on the part, with a linen rag, and kept bound upon it for ſome hours z 
that it may have time to reſolve the congeaFd blood, and bring the 
contuſed part from a livid to a red colour, 


A powerful medicine for bruiſes, and ſeveral other affeftions. 
65. Diſſolve in rectified ſpirit of wine, as much pure camphire as 
you eaſily can; and keep it very cloſe ſtopt. To ule it, moiſten thoroughly 


tome thin pieces of linen or flannel therewith, and apply them luke» 
111i 2 warm) 
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Mrbrelnx. warm; and, likewiſe, you may, with a rag dipt therein, apply it to the 
eyelids; taking care that none of it get into the eye itſelf, ſince 


there it would cauſe great ſmart, It may, alſo, be very uſefully apply d 
to burns; and yet more ſo to bruiſes. 9% ei Your de 


For burn: | | 
56. Take gooſe-greaſe, and having ſoftly melted, and a little sximm'd 


it, ſqueeze into it as much freſhly expreſt juice of ground-ivy-leaves, 
as, by continual ſtirring, will bring it to the conſiſtence of a green oint- 


ment. With this anoint the part affected, and afterwards lay on it 
fine old rags, well dipt in the ſame ointm 5. 


For burns, and ſtanching of blood. ge 
67. Diſſolve a large proportion of ſugar in rain-water; and with a 
ſufficient quantity of linſeed- oil, or oil of olives, beat up this liquor 
till the oil be brought to the conſiſtence of an unguent, with which 
anoint the part affected as ſoon as poſſible; renewing the application 
occaſionally. ; | | 


A very often experienced remedy for burns. 

68. Take two parts of oil of walnuts, and one of honey, mix them 
well together over a gentle fire, and when they are thoroughly incor- 
porated, dip a feather in the mixture, and therewith anoint the part 
affected, ſo that the ointment may touch it immediately; and then ſtrew 
on it ſome powder of ceterach, or ſpleen-wort ; keeping the part quiet, 
and defended from the air. 


1 1 1 Arainſt bann. * 
69. Beat onions into a ſoft maſs, and apply them, as ſpeedily as poſſible, 
to the part affected; and keep them on it. till they Re — iſh; 
and then, if need be, ſhift them, and apply freſh. 


For à freſh burn. 


70. Beat a ſufficient quantity of onions, very well, with common ſalt 


fnely. powder'd, to be applied; as a cataplaſm, warm, to the part 
affected, renewing it, if need. be, till the impreflion of the fits: be 


taken out. 


A 
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An excellent ointment for burns and ſcalds. 


4 
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Mepicixxz. 


71. Take of the inner rind of the elder- tree, and of freſh ſheep's- - 


dung, without any adhering ſtraws or foulneſs, of each one handtul 


and with freſh butter, or oil, make thereof an ointment, to be applied 
as uſual in ſuch caſes, 


1 An approved remedy for burns, eſpecially recent ones. 


72. Take a ſufficient quantity of adders-tongue, and gently boil it 
in Iinſeed-oil, till the liquor be ſtrongly impregnated with the herb; 
then ſtrain it, and keep it ſtopt for ule. 


An excellent ointment for burns and ſcalds. 


73. Take of Saccharum Saturni half a dram, of the ſharpeſt vinegar 
four ounces ; make a ſolution of the former in the latter, and add, 


drop by drop, (often ftirring, or ſhaking them together) as much oil of 


elder as will ſerye to reduce the mixture into-the form of a liniment. 


For a burn. 


74. Mix lime-water with linſeed-oil, by beating them together with 
a ſpoon ; and, with a feather, dreſs the burn ſeveral times a day. 


For a burn or ſcald in the eye. 
75. Take the mucilages of quince-ſeed, flea-wort, linſeed and fenugreek 
feed, of each one ſcruple; boil them very lightly in 4 ounces of betony- 
water; filter and apply it to the part. 


An approved medicine for a cancer, not broken. 

76. Take dulcify'd colcothar, and with cream, or the whites of eggs, 
beaten to a water, bring it to a cataplaſm; which ought to be made 
large, and ſpread about the thickneſs of half a crown, and applied warm 
to the part affected; ſhifting it, at leaſt, once a day. 


For à cancer in the breaſt. 

77. Take of the warts that grow on the hinder legs of a ſtone- 
horſe, dry them gently till you can reduce them to a powder, of which 
you may give half a dram for a doſe in any convenient vehicle. And 
to reſolve hard tumours. in womens breaſts, apply to the part turnips: 
boiled, and made unctuous with freſh hog's lard, 


A very oſten experiented medicine for cankers in. the mouth, and elſewhere: 
78. Take flowers of ſulphur one ounce, roch-alum, crude and finely 
pulveriz d, half an ounce; mix theſe very well together, and incorpo» 


rate them with as much good honey, as will ſerve to bring the mixture 
| to 
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Chilblains. 


Colds and 
houg hs. 


patient take it at bed-time, in the pap of an apple, 
_ together : it may, alſo, be taken occaſionally, at any other time when 


Medicinal Experiments. 


Meviciws. to the conſiſtence of a liniment, to be apply'd, from time to time, to the 
part affected. | 


A try d medicine for chilblains.” _ 

79. Take thick freſh parings of turnips, and hold them to the fire 
till they be very criſp; then apply them to the unbroken tumours or 
bliſters, as hot as the patient can endure ; keep them on for a com- 
petent time, .and apply new if need require. They will cauſe the 


. Peccant matter to tranſpire, or otherwiſe waſte, without breaking the 


bliſters. | 
; A remedy for chilblains. 


80. Take a turnip, roaſt it well under the embers, beat it to 2 
poultis, apply it very hot to the part affected, and keep it on for 3 


or 4 days; or ſhift it twice or thrice, if occaſion require. 


For the chin- congh, and ſtuffing of the lungs. 
81. Make ſyrup of peny-royal, or of ground-ivy, moderately tart 
with oil of vitriol; and of this let the patient take, very leiſurely, about 


a quarter of a ſpoonfull from time to time, 


For coughs, eſp pecially fuch as proceed from thin rheums. 
82. Take of choice olibanum finely powder'd, from one ſcruple to 
half a dram, and mix with it an equal weight of „ . let the 
ſeveral nights 


the ſtomach is empty. 


An approved remedy for a cold, eſpecially if it affefts the breaſt. 

83. Take a ſheet of brown paper, of an even texture, and anoint it 
uniformly over, and very well, with old tallow, ſo that the paper may 
be thoroughly penetrated by it: then cover it thinly with futmeg, 
and clap it warm to the pit of the ſtomach, that it may reach far both 
above and beneath it. | 


An experienced medicine for coughs. 

84. Boil good turnips in water, and having expreſs'd the juice, mix 
it with as much finely powder'd ſugar-candy, as will bring it into a 
kind of ſyrup; of which let the patient ſwallow a little, as gently as 
he can, from time to time. vi 


A medicine, which cured a gentlewoman, who hal, in vain, taken much phyſic for 


3 | 4 conſumptive cough, 
85. From ten or twelve fine raiſins of the ſun, take out the little 


| kernels, ard ftuff the raiſins with the tops of rue; and let the patient 


ſwal- 
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ſwallow them, either as they are, or in the form of a bolus, early in Megvicine. 
the morning; faſting after them for two or three hours at leaſt. LARS 


A powerful medicine to ripen coughs, and haſten the expeftoration of phlegm. 

86. Cut onions into ſlices, and fry them with freſh butter, as if you 
were to eat them; then boil them with new milk, till it be well im- 
pregnated therewith, and they be made tender. Of this mixture let 
the patient take a moderate quantity from time to time, 


An excellent remedy for a cough. 

87. Take of virgin-honey two ounces; of red roſes, warily dry'd, and 
finely powder'd, half an ounce; of choice ſulphur, very well ſifted, two- 
drams ; of good benjamin reduced to fine powder one dram ; beat and 
mix all theſe very well; and let the patient take the quantity of a: 
nutmeg thereof, from time to time. 


For 4 cough, eſpecially if accompanied with a tickling rheum. 

88. Take equal parts of finely powder'd olibanum, and Venice-treacle; 
incorporate them exactly, and of this maſs form pills of what bigneſs 
you pleaſe. Let the patient take about half a dram, at bed-time, or,. 
if need be, one ſcruple, or more, twice a day. 


An experienced balſam for coughs, conſumptions, old ſtrains, bruiſes, aches, &c. 
89. To one part of good flower of brimſtone, put four or five, in. 

weight, of oil-olive, and boil them together in a large earthen veſſel, 

till the ſulphur is perfectly diſſolved, with the oil, into a blood-red; 


balſam; ftirring it carefully all the time. When this is outwardly applied, 


it ſhould be well warmed and chafed into the part affected; or lint being 
dipt in it, may be kept upon the place. It may, alſo, be taken internally 
at any time when the ſtomach is not full, either roll'd up in ſugar, or 
mixed with any couvenient vehicle, from two to fifteen or twenty drops. 
This remedy has proved ſerviceable. in conſumptions, and, externally,. 
in fits of the gout. 


A'remedy for the oolie: | 
90. In a draught of any. convenient liquor, diſſolve about one dram The colic. 
of good ſalt of tartar ; and let the patient take it for a doſe. 


| Por the colic: 
gt. Take clean white chalk, dry'd, and reduced to ſine powder; wet 
this with the expreſs'd juice of camomile, and let it dry in the air, 
without the heat either of the fire, or of the ſun. This done, wet it 
again with new juice of camomile, and dry it the ſecond time, as before. 
Wet and dry it again the third time, or even a fourth. time; then again 
raduce 
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Mzpicine- reduce the dry maſs to fine powder: and of this powder let the patient 
take at a time, as much as will lie upon a ſix-pence, in a proper vehicle. 


For the colic and ſeveral other diſtempers. | 


92. Take 4 or 5 balls of freſh ſtone-horſe dung, and let them ſteep, 
for about a quarter of an hour, in a pint of white-wine, in a veſſel well 
ſtopp'd, that the liquor may be richly impregnated with the more 
wolatile and ſubtile parts of the dung; ſtrain, and give of it from a 
quarter to half a pint, or more at a time; the patient having a care not 
to take cold after it. : 


An approved medicine for the colic. 
93. Mix about half a dram of maſtic, with the yolk of a new laid 
egg; and give it to the patient once or twice a day. 


An experienced medicine for the colic. | 
94. Take of good nitre one ounce, rub it well in a clean ſtone-mortar, 
with half a ſcruple, or more, of fine ſaffron ; and of this mixture give 


about half a dram for a doſe, in three or four ounces of cold ſpring- 
water. 


A mixture for fits of the colic, and ſome kinds of convulſions. 
_ '95. Take one ounce of flower of ſulphur, and as much ſugar-candy ; 
1 them very well together in a ſtone mortar, and upon this quantity 
drop thirty drops of oil of carraway-ſeeds, as much oil of oranges, and 
as much of the oil of aniſeeds: incorporate theſe well, and of the 
mixture give about twenty or thirty grains for a doſe. 


An incomparable medicine for the colic. 


96. The yellow peel of oranges being reduced to powder, give from 
Half a dram to two ſcruples of it, in any convenient vehicle. 


An often experienced medicine far the colic, eſpecially if produced by ſharp humours. 
97. To a quart of claret, put about two ounces of nettle-ſeeds; ſto 
the bottle, and keep it in boiling water, a little, to aſſiſt the wine's 
impregnation with the finer part of the ſeeds: and of this liquor let 

the patient take a ſmall draught once or twice a day. 


A good purging drink for the colic. 
98. Take two ounces of rhubarb, four ounces of gentian, and a quart 
of good aniſeed-water ; let the roots infuſe long in it, and give the pa- 
tient about two ſpoonsfull at a time, as often as need requires. 


An 
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| A medicine almoſt ſpecific fir a fit of the colic. 
99. Take about half a dram of the expreſs'd oil of nutmegs, commonly 
called oil of mace; diſſolve it in ſome ſpoonsfull of good wine, which 
the patient is to take as hot as conveniently he can. 


A try'd remedy for colics, good alſo in fits of the mother. 

100, Take dry ginger, and cut it into thin flices; with theſe fill a 
pipe, and receive the ſmoke, as you would that of tobacco. Do this 
twice, thrice, or four times a day, but eſpecially at bed-time, and in the 
morning. | 


An excellent medicine for convulſtve colits. 


101. Take of the volatile ſalt of pigeons-dung two or three grains, or 
more; mix it with a ſcruple, or half a dram of the ſame dung crude, 


but . dry'd, and finely powder d. Give this mixture for one 
0 


doſe, in ſome ſpoonsfull of any convenient vehicle. 


For the colic, or pains in the ſides. 


102. Take two balls of freſh horſe-dung, and infuſe them for twelve 
hours in good white-wine, in a cloſe veſſel ; then ſtrain the liquor, and 
let the patient take five or ſix ounces of it at a time. | 


For the colic. 


| 103, Boil about one ounce of the leeds of black ſtinging nettles, 
in a-quart, or more, of good claret-wine ; ſtrain the decoction, and give 
of it a wine-glaſs full at a time, twice or thrice a day. | 


An excellent medicine for the colic. 


104. Take of Dr. Stephens-water, plague-water, juniper-berry-water, 
of each half a pint, powder of rhubarb two ounces; mix theſe toge- 
ther, ſhake the bottle, and take about 4 ſpoonsfull at a time. 


£ For the colic. | 
105. Give of orange-peel dry'd and powder'd, a ſpoonfull at a time, 
mixed, with a little white ſugar, -in any convenient vehicle. 


A good medicine in pains of the colic or ſtone. 
105, Take half a pint of ſallad-oil, and as much ſack, or claret-wine z 
„ 1 very well together, and give them, moderately warm, for 
a glyſter, F 
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Mzpicixe- reduce the dry maſs to fine powder: and of this powder let the patient 
take at a time, as much as will lie upon a ſix-pence, in a proper vehicle. 


For the colic and ſeveral other diſtempers. | 


92. Take 4 or 5 balls of freſh ſtone-horſe dung, and let them ſteep, 
for about a quarter of an hour, in a pint of  white-wine, in a veſſel well 
ſtopp'd, that the liquor may be richly impregnated with the more 
wolatile and ſubtile parts of the dung; ftrain, and give of it from a 
quarter to half a pint, or more at a time; the patient having a care not 
to take cold after it. 5 


An approved medicine for the colic. 
93. Mix about half a dram of maſtic, with the yolk of a new laid 
egg; and give it to the patient once or twice a day. 


An experienced medicine for the colic. | 
©4. Take of good nitre one ounce, rub it well in a clean ſtone-mortar, 
with half a ſcruple, or more, of fine ſaffron ; and of this mixture give 


about half a dram for a doſe, in three or four ounces of cold ſpring- 
water. 7 


A mixture for fits of the colic, and ſome kinds of convulſions. 
_ '95. Take one ounce of flower of ſulphur, and as much ſugar-candy ; 
4 them very well together in a ſtone mortar, and upon this quantity 
drop thirty drops of oil of carraway- ſeeds, as much oil of oranges, and 
as much of the oil of aniſeeds: incorporate theſe well, and of the 
mixture give about twenty or thirty grains for a doſe. | 


An incomparable medicine for the colic. 
96. The yellow peel of oranges being reduced to powder, give from 
half a dram to two ſcruples of it, in any convenient vehicle. 


An often experienced medicine for the colic, eſpecially if produced by ſharp humours, 

97. To a quart of claret, put about two ounces of nettle-ſeeds ; ſtop 
the bottle, and keep it in Foiling water, a little, to aſſiſt the wine's 
impregnation with the finer part of the ſeeds: and of this liquor let 
the patient take a ſmall draught once or twice a day. 


A good purging drink for the colic. 
98. Take two ounces of rhubarb, four ounces of gentian, and a quart 
of good aniſeed-water ; let the roots infuſe long in it, and give the pa- 
tient about two ſpoonsfull at a time, as often as need requires, 
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A medicine almoſt ſpecific for a fit of the colic. 
99. Take about half a dram of the expreſs'd oil of nutmegs, commonly 
called oil of mace diſſolve it in ſome ſpoonsfull of good wine, which 
the patient 1s to take as hot as conveniently he can. 


A try'd remedy for colics, good alſo in fits of the mother. 
100, Take dry ginger, and cut it into thin flices; with theſe fill a 
pipe, and receive the ſmoke, as you would that of tobacco. Do this 
twice, thrice, or four times a day, but eſpecially at bed-time, and in the 


An excellent medicine for convulſive colits. 


101. Take of the volatile ſalt of pigeons-dung two or three grains, or 
more; mix it with a ſcruple, or half a dram of the ſame dung crude, 
but . dry'd, and finely powder d. Give this mixture for one 
doſe, in ſome ſpoonsfull of any convenient vehicle. 


For the colic, or pains in the ſides. 


102. Take two balls of freſh horſe-dung, and infuſe them for twelve 
hours in good white-wine, in a cloſe veſſel; then firain the liquor, and 
let the patient take five or ſix ounces of it at a time, | 


For the colic. 


103, Boil about one ounce of the ſeeds of black ſtinging nettles, 
in a quart, or more, of good claret- wine; ſtrain the decoction, and give 
of it a wine-glaſs full at a time, twice or thrice a day. | 


An excellent medicine for the colic. 


rod. Take of Dr. Sephens-water, plague-water, juniper-berry-water, 
of each half a pint, powder of rhubarb two ounces; mix theſe toge- 
ther, ſhake the bottle, and take about 4 ſpoonsfull at a time. 


| For the colic. | 
105. Give of orange-peel dry'd and powder'd, a ſpoonfull at a time, 
mixed, with a little white ſugar, -in any convenient vehicle. 


A good medicine in pains of the colic or ſtone. 
105, Take half a piut of fallad-oil, and as much ſack, or claret-wine 
Do very well together, and give them, moderately warm, for 
a glyſter. a 
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As approved medicine for inveterate ſcorbutic colics, and pains of the bowels. 


canſampt ions , 


107. Take Engliſh barley, well waſh'd, and boil it in a ſufficient quan- 
tity of freſh ſpring-water till it be renal to burſt ; then pour oft the 
clear, upon the yellow part of the rinds of lemmons, freſh cut from the 
white, and put them into a bottle, carefully ſtopr, for conſtant drink. 


7 make lime-water uſeful in ſeveral diſtempers. 
108. Take one pound of good quick-lime, flake. it in a gallon of warm 
water, and let it ftand till all that will ſubſide be ſettled at the bottom, 
and after ſeparation, the water ſwim clear at the top; at which time, a 
kind of thin, brittle ſubſtance, like ice, will cover the ſurface of the 
** as ſoon as the water is thus ſufficiently impregnated, pour it 
oft warily, and keep it well ſtopped for uſe. 


A lime-water. for conſumptions and ohſtruct ions. 
09. In a gallon of cold lime- water, infuſe ſaſſafras, liquorice, and 


anifeeds, of each 4 ounces, choice currants, or ſliced raiſins of the ſun, 
half a pound, The doſe is 4 or.5. ounces, to be taken twice a day. 


Avery nouriſhing aliment, that hath recovered many in conſumptions. 

110. Boil eight or. ten craw-fiſhes, after the blackeft gut or ſtring 
is taken out, in barley-water, till they become very red; then take 
them out, and beat them long, ſhells and all, in a marble-mortar, and in 
a preſs, ſtrongly. ſqueeze out the juice; which may be given either alone, 
or mixt with about an equal part of chicken- broth, or ſome ſuch conve- 
nient alimental liquor. 


111. Take earth-worms, waſh them well in white-wine, but ſo as 


they may not. die in it,; then dry the worms, with a moderate 


heat, upon hollow tiles, that they may be conveniently reduced to pow- 


der; to one ounce of which add ſome grains of amber-greece. The 


doſe is, from one dram to a dram and half, in any convenient vehicle. 


Fur convulſions, in children. 


112, Give the patient from 2, 3, or 4, to 5, 6, or 7 grains, accord- 
ing to the child's age, of the true volatile ſalt of ambet, in any proper 


vehicle. But this medicine is not ſo efficacious in full grown perſons. 


A remedy that has cured many children of convulſiue fits. 
113. Put two or three drops of chymical oil of roſemary, into halt 
an ounce of ſack ; ftop the vial, and let it be well ſhaken, to make a 


whitiſh. mixture of the liquors, juſt before you give it. Or elſe. in a 


n . 
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half-pint vial, put 4 ounces of ſack, or ſome appropriated liquor, and. MEDICINE. 


i 


drop into it forty drops of the forementioned oil; and whenever you 
are to exhibit the medicine, ſhake the vial, and preiently give of the whi- 
tiſh mixture a child's ſpoonfull. 


e 
" A ſucceſsful medicine for convulſions, and byſteric fits. 
114. Hang the liver of a hare up ina dry place till it be dry, hav- 

ing a care that it putrefie not ; of this, reduced to powder, let the 
N patient take two or three ſcruples at a time, in any convenient vehicle. 
s An experienced remedy for convulſions, and the falling-ſickneſs in children. 
a 
1 115. Take from one ſcruple to two, or more, of fine prepared 
t amber, and of native cinnabar ten grains; mix them, and this, ſweetned 


with ſugar, let the patient take twice a day, during ſix weeks, unleſs 
he fully recovers before. However, he is to take it for two or three 
days before each new and full moon, for ſome months ſucceſſively. 


An often experienced medicine for convulſions, eſpecially in children. 

116. Put a pound of the true ſingle piony-roots, ſcraped and ſliced 
as thin as paper, into three pints of white- wine; infuſe them all night 
on embers, in a pipkin cloſe cover'd; in the morning ſtrain it out hard, 
and put in a quarter of an ounce of powder'd caſtor, an ounce of the 
beſt ſpirit of caſtor, thirty grains of the moſs of a dead man's skull, 
and thirty grains of the skull it ſelf: put all theſe into a ſtron glaſs, 
that is very dry, and ſhake them briskly for half an hour. It may 
be given in the fit; a ſpoonfull to a young child; and to a man, ot 
woman, a wine-glaſs full, 
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A medicine that has cured very many, eſpecially children, of convulſive fits. 
117. Give of the powder of a ſound skull of a dead man, as much 
as will lie upon a groat, made up into a bolus, with couſerve of roſe- 
* mary- flowers, to a child: but in grown perſons, the doſe muſt be aug- 
p mented to double the quantity. The medicine ſhould be given often, 
; if neceſſity requires. It may, alſo, be uſeful to apply to the throat a 
kind of necklace, made of the roots of vervain, cut into beads. 


A plaiſter to prevent corns. 


118. Take yellow bees-wax 4 ounces, verdigreaſe powder'd and Cow 
lifted one ounce, the Caput mortuum of human skull one dram; incor- 
porate them well, by a little boiling, and make thereof a plaiſter. 


An effeftual plaiſter to ſoften and looſen corn. 
119. Spread a plaiſter of crude gum ammoniacurn, and applying it to 
| the part alefted, let it lie on as long as there 3s occalion. 
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k <>. | A powerful remedy for corns. 

120. Evaporate the ſtrongly expreſs'd juice of radiſhes, to the con- 
ſiſtence of a ſoft plaiſter, to be appl ed to the part affected, and ſhifted 
as often as it grows dry. Iwill ſmart for a while, at firſt, but after- 
wards 'twill do its work. 


| A good remedy for corns of the feet. 
121. Spread the yeaſt of beer upon a linen rag, and apply it to the 
part affected, renewing it once a day. 


A try'd medicine to take away corns. 

122. The part being made ſoft by bathing, and ſcrap'd, apply to the 
corn a plaifter of ſhoemaker's wax; but if the part be very tender, 
your plaiſter may confiſt of equal parts of ſhoe-maker's wax, and dia- 
palma, melted together, and ſpread thin. 


| An often try d remedy for corns. 

123. Mix up the juice of houſleek, with about equal parts of the 
thick yeſt that ſticks to beer-barrels, or to the clay that ſtops them. 
Of theſe make a kind of plaiſter, which being kept upon the toe for 
A _ and renewed, will make the corn very ſoft, and eaſie ta be extir- 
pated. 
15 | A' try'd remedy for corns. 

124. Take ftrained ammoniacum, and diapalma, of each an ounce, Arca- 
num corallinum half an ounce, white precipitate two drams: mix them 
well together, and apply the plaiſter only over the corn, ficſt cut as cloſe 
as is convenient. 

An uſeful medicine for coſtiveneſs. 
cee. 125. Take virgin-honey a ſufficient quantity, and mix exactly with 
it as much finely powder'd Cremor tartari, as will bring it to the conſiſt- 
ence of a ſoft electuary; of which the patient may. take, upon the point 
of a knife, the bignefs of an atmond, 


An eaſy medicine for coſtiveneſs. 

126. Take Strasburg-turpentine. au ounce, and the yolk of an egg; 

grind them well together, and put thereto a pint of fat mutton-broth, 

or” and exhibit it, blood-warm, for a glyſter. 


An innocent medicine for coſtiveneſs. 
127. Boil in as much broth as will fill a large porringer, about half 
a handful of the leaves of common mallows, chopp'd ; aud. of this broth 
&rained, let the patient make the firſt part of his meal. 
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MEe1CiNE.. 
For the cramp. RS 
n- 128. Chop the leaves of roſemary very ſmall, and ſew them ſo in Cramp» 
ed fine linen or farſnet, as to make a kind of garter of them, to be ty:d 
r about the patient's bare leg. 


To take off the pain of the cramp. 
129. Take of the ointment of populeon two parts, oil of ſpike one- 
he part; mix them, and with the mixture chafe the part affected. 


An amulet againſt the cramp. 
130. With the root of mechoacan, in powder, fill a little bag of 


1e ſarleuet, about three inches ſquare; and hang it, by a ſtring, about 
r, the patient's neck, ſo that it may reach to the pit of the ſtomach, and 
1 touch the skin. | 


For incontinency of urine, or a beginning diabetes. | 
131. Having cut off the necks of blown ſheeps bladders, put the re- Diabetes 


e maining membranes, one over another, into a pot, where being cover'd 
. and dry'd gently in a baker's oven, take them out, pulverize them well, 
r and give as much as will lie upon a ſix-pence for a doſe. 


An uſeful powder for ſuch as cannot hold their urine. 
132. Take roots of the male piony, yellow amber, red coral, and 


: gum arabic, of each a ſufficient quantity: reduce them to fine powder, 
mix them well, and let the patient take of this mixture from ten to 
> twenty grains, twice a day. 


A good medicine for the dropſy. 
| 133. An ounce and half of ſliced mechoacan, being infuſed, for 24 Dropſp« 
hours, in a pint of white-wine, and the liquor drank of every morning 
for. ſome: days, is admirable in the dropſy; and if a little muſtard-ſeed 
be infuſed therein, it will be ſo much the better. | 


The Pilul&Lunares, excellent in the dropſy. 


134. Diſſolve any quantity of the beſt thoroughly refined ſilver, in 
ſpirit of nitre, or Agua fortis, firſt cleanfed by filver; then evaporating 
away the ſuperfluous moiſture, . let the -reſt ſnoot into thin cryſtals; 
which being kept in a proper degree of heat, in a ſand-furnace, th 
greateſt part of the more looſe and fetid ſpirits of the menſtruum, will 
be driven away; yet the remaining cryſtals not be brought to flow. Let 
theſe cryſtals be counterpoized with their weight of cryſtals of nitre, 
and diſſolving. each of them. apart, in diſtilled rain-water, afterwards - 
mix. the ſolutions, and abſtract the ſuperfluous moiſtute, till the remain- 
mg. 
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ing maſs be dry; which you muſt keep expoſed to ſuch a temperate 
heat of ſand, that the matter may not melt; yet the adhering corroſive 


ſpirits of the menſtruum be driven away. To this end the maſs muſt 


be ftirred, from time to time, till the remaining white powder yields 


Eryſipel as. 


Excoriations. 


no offenſive ſcent of the ſpirit of nitre, or Aua fortis, Then, laſtly, 
with the crumb of white bre:d, made into a ſtiff paſte, form the pow. 
der into a maſs for pills, and preſerve it in a well ſtopp'd glaſs for ule, 
The doſe is ſomewhat uncertain. *Tis, therefore, adviſeable, to make 
the pills of the ſize of very ſmall peaſe; of which, one, given at bed- 
time, is ſufficient in ſome conſtitutions, tho others require two; and 
there are thoſe who may take three. They ought to be gilt, or other- 
'wiſe guarded from the tongue and palate, becauſe of their extreamly 
ſtrong and nauſeous bitterneſs. Where there are ſerous humours, one 
doſe. of this pill will ſometimes work for 3 or 4 days ſucceſlively, yet 
moderately, and without much weakning the patient. If a continued uſe 
of them brings the patient to a leucophlegmatia, tis eaſily remedied by 
intermitting them for a while, and giving a little Crocus Marty, extratt 
of Juniper, or other aſtringents, to ſtrengthen the Viſcera, and preſerve 
their tone. 5 | 


* An, often. tryd medicine for an ery ſipel as. 

135. In the blood of a hunted hare, whilſt tis yet warm, drench 
clean linen rags; dry them in the free air, and keep them dry: lay a 
large piece of linen, thus ſtained, upon the part affected, and either by 
binding, or otherwiſe, keep it from falling off, and rene u it from day 
to day, if there be need. If it grow too ſtiff by long keeping, you may 
ſoften it with a little warm water. | 


An often tried external medicine for an eryſipelas. 
- 136. Take the blood of a hare, and if you can have it freſh, anoint 
the part affected with it; otherwiſe apply on it a linen rag, that has 
throughly imbibed the freſh blood of that animal, and been dried in 
the air. 


An experienced medicine for an eryſielas. 

137. The blood of almoſt any living, creature, is found, by many 
experiments, to be a ſpecific againſt an eryſipelas, being often rubbed 
x a the affected part; or a cloth dipt in the ſame being laid moiſt 
Thereon. | | 


For a flight excoriation. 


138. Melt mutton-ſuet, taken from about the kidneys, and freed from 
its ſuperfluous fibres, or ſtrings ; and to about two ounces of this, add, 
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by degrees, about ſixteen or eighteen drops of oil of turpentine; ſpread Mzpicing. 


this mixture on a linen-cloth; and by binding, or otherwiſe, keep it uon 
the part a ffected. | 


For an excoriation, when the true cutis is affefted. 


139. Take ſelf-heal, and having pounded it very well in a marble, or 
glaſs mortar, apply it to the part affected; renewing it but ſeldom, and: 


not without need. 


For an cxcoriation, and preternatural tenderneſs of any part of the skin. 
140. Spread Unguentum diapompholigos, thinly upon lint, to be apply'd- 
to the part affected, and kept on * bandage, or ſome Kicking plaiſter.. 


For a bruiſe in the eye. | | 
141. Incorporate the crumb of white bread, with black ſoft ſoap, 8 
into a ſoft paſte; of which make a little cake, and apply it to the _ _ 
bruiſed part, the eye being firft ſhut, ſo that it may he on for ſome : 
hours. But this ought to be uſed with caution. 


An excellent medicine for clammy humours of the eyes.. 

142, Let new milk ſtand till it hath got a little cream upon it; then 
let the patient, when he is in bed, take up, with his finger, a little of 
the cream, and ſhutting his eye-lids, beſmear them with it ; having a- 
care that very little, or none get into his eyes, becauſe it would make 
them ſmart: let the cream lie on till the next morning, and, in cale 
the patient chance to wake in the night, he may, if he finds cauſe, lay 
on a little more, and waſh all off in the morning. 


An often try d medicine, to tale f the pearl on the eye. 
143. Take of the juice of celandine, and mix with it about an equal: 
part of pure honey; and of this mixture employ a drop, or two, at- 
a time; letting it fall upon the pearl, morning and evening. 


For A blood-ſhot ce. 

144. Take a rotten apple, and as many tops of wormwdod-as, being: 
well beaten together with it, will make a maſs of the conſiſtence of a+ 
cataplaſm ; warm this a little, and put a ſufficient quantity of it into - 
a thin and clean linen rag, and let the patient keep it upon the part 
affected alt night; the next morning waſh it off with. .lome red. role-- 
water, or the like liquor. 


An opbt hal mic water to preſerve the eyes and ſight: - 
145. Take of the diſtil'd waters of rue, celandine, and vervain, of 
each one ounce; mix them, and infuſe in them, tor: _— two 
ams 
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Mebicins, drams of Crocus metalorum, exquiſitely ground, then very care- 
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fully filter the infuſion; of which let fall into the eye a drop or 
two, morning and evening ; having a care not to ſhake the glaſs when 
you employ the liquor, leſt ſome unheeded duſt may have eſcaped 
the filter. 14 


For a ſlight ort hal mia, or blood. ſhot eye. 
1146. Shake half a dram of prepared tutty into an ounce of red - roſe- 
water, and drop of it oſten into the eye. 


For an opht hal mia, or blood-ſhot eye. 

147. Take of the juice of houſleek two parts, that of daiſies and ground- 
ivy, of each one part; mix theſe juices together, and to about two 
ſpoonsfull of the mixture, put five or ſix drops of clarified honey: 
let the juices depurate themſelves by reſidence; and then, in ſome ſmall 
ſilver veſſel, clarifie them ; and of this mixture let fall a drop or two 
into the eye, three or four times a day. 


An experienced eye-water, for an inflammation and tumour of the eye. 

148. Take of prepared tutty half an ounce, the water of white roſes, 
and of frogs-ſpawn, and allo of the beſt canary wine, of each two 
ounces, of Aqua mirabilis half an ounce: mix theſe well, and drop a very 
little at a time into the patient's eye. . 


An experienced water for ſharp and ſlimy humours in the eyes and eye-lids. 
149. Take of prepared tutty half an ounce, prepared coral and pearl 
of each half a ſcruple, Trochiſci albi Rhaſis five or fix grains, red roſe- 
water, and ſuccory-water, of each an ounce and half; mix them well : 
and if you will have the medicine ſtronger, you may add three or four 
grains of aloes to it. 


For a light ſtroke, or bruiſe on the eye. 


150. Take two ounces of betony water, and three drops of clarified 
honey; mix them well together, and — * into the eye, three or 


four times a day. The compoſition muſt be made freſh every ſecond or 
third day. | | 


A powerful medicine for things growing on the eye. 

151. Take white paper, and let it flame away upon a clean pewter 

Plate, till there remain ſo much oil behind, as you think you ſhall 
need ; blow off the aſhes of the paper, and a little ſpittle being mixt, 
by the finger, with the oil, make a kind of ointment ; which being 
taken up with a feather, is to be apply'd once or twice a day, as the 
patie t can bear the ſmart, to the affected eye: and this courſe is to be 
co. ti ved, till the cure be compleated. Ry wel 


For 
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For hurts that make a ſolution of continuity in the eye. 

152. To two ounces of celandine water, put three or four drops of 
good clarified honey; and with this dreſs the eye at leaſt twice a day. But 
the mixture muſt be made freſh once in two or three days, or elſe it will 
grow ſouriſh, | 


An often try d eye-water, eſpecially for outward diſorders of the eye. 


153. Take of plantain-leaves 4 ounces, of ſtrawberry- leaves as much; 
bruiſe and digeſt theſe for 24 hours in a pint of good white-wine: then 
diſtil them to dryneſs in a glaſs-head and body, in Balneo Maria. The Rooge 
that is thus obtained, put into a very clean braſs veſſel, and let it ſtand 
there for ſome hours, till it have acquired a manifeſt blue tincture; then 
put to it an equal weight of white roſe-water : ſhake theſe together, 
and let fall one drop into the internal corner of the eye; the patient 
bending backward, and ſhutting his eye-lids for a minute or two, that 
the water may diſperſe on the eye. 


An uſeful medicine for pain or itching in the eye-lids, or in the eyes. 
154. Boil half a ſpoonful of cleanſed French barley, for a little while, 
in a pint of ſpring-water, ſeaſonably putting to it a pugil of dry'd 
damask roſe-leaves. Foment the part, for a pretty while, with a ſoft 
ſpunge dipt in this liquor, morning and night; having a care that it 
be applied warm, at leaſt. 


An excellent eye-water for redneſs and light films in the eye. 

155. Make ſome lime-water, by pouring a gallon of ſcalding hot 
water upon a pound, or ſomewhat more, of quick-lime; ſtir them 
together, and after ſome hours, decant that which is clear. To a 
pound of this water, put half an ounce of choice verdigreaſe pulve- 
rized; and, in a very moderate heat, extract a tincture of a fine, light 
ſapphirine colour. Decant this very warily, and let a drop or two of it, 
at a time, fall into the eye, as often as need requires. 


To ſtop a violent defluxion on the eye. 

156, Take red ſage and rue, of each one handful, a ſpoonful of fine 
wheat-flower, and the white of a new-laid egg, beaten to water; mix 
theſe well, and ſpread them upon very thin leather, or black flk, and 
apply it to the temples. | 


For red eyes, from 4 defluxion of 4 hot or ſharp humour. 
157. Take the tops of roſemary one dram, and beat them up with 
bes or br Down of rotten RO. or pippins: and when, by ex- 
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Mevicise. quiſite beating, 
to the part alle 


ou have reduced theſe to a cataplaſm, apply it warm 
ed, binding it thereon, and letting it lie all night. | 


An eye-water. 
158. Beat houſe-ſnails in their ſhells, and add to them about an 
equal quantity of juice of celandine; draw off the water in a cold 
Mill, and keep what will come over, cloſe ſtopp'd for uſe. | | 


The lady Fitz-Harding's eye-water, which cured a.perſon almoſt blind, whoſe 
eyes looked like glaſs. ny "IF 
I59. Take of white roſe-water, and eye-bright-water, of each three 
ſpoonsfull; as much ſifted white ſugar-candy as will lie on a three- 
pence, and the ſame quantity. of fine aloes ſifted ; ſhake all together, 
and let fall a few drops into the eye, every night, going to bed. 


A mriſt-plaiſter, that often cures flying clauds in the eyes, and ſometimes 
leſſer ſpecks. | 
160. Take of rue, camomile, and hemloc, each half a handful ; of 
bay-ſalt two ſpoonsfull, and one or two ounces of leaven; incorporate 
theſe well together, and apply it to the patient's wriſts, to be kept on 


| 


For hot defluxions on the eyes. | 
161. Take of prepared tutty half an ounce, white roſe-water, and 
frogs ſpawn-water, of each two ounces, Aqua Nlirabilis half an 
ounce; mix theſe well together, and let fall two or three drops into 
the patient's eyes, eſpecially at bed-time. * Mt 


An 20e He. water, to keep the eyes cool and moderately dry. 
162. Take two ounces of ſuccory-water, half a dram of prepared 
tutty; ſhake them well, and keep them together for ule. 


Ar often tryd nriſt-plaiſter, for defluxions on the eyes. 
163. Take rue, camomile, hemloc, and wormwood, of each half a hand- 
ful, bay-ſalt pulveriz'd two ſpoonsfull, four dough an ounce ; mix all 
. theſe together, moiſtning them from time to time with elder-vinegar, 
to a proper conſiſtence; and apply it to the wriſt of that fide on which 
the part is affected; renewing it if there be occaſion. 


Fer 4 little tumour in the carneows tunicles of the eyes. 
164. Dreſs the eye, from time to time, with the decoQion of muci- 
' ages, to ripen the tumour ; then open it with a lancet, and ſqueeze 
out all the matter; and, laſtly, cleanſe and heal the part with honey. 


But when the tumour is beginning, you may, in want of the 1 
; | « 
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of mucilages, dreſs the eye with a mixture of equal parts of the Mgvicins. 


waters of melilot, camomile, and betony. 


A plaiſter to ſtrengthen the eyes, and ſtop defluxions on them. | 

165. Take of frankincenſe two drams, olibanum and maſtic, each 

half a dram; mix theſe, and reduce them into fine powder, of which 

a convenient quantity is to be melted and ſpread upon black ribbon, 
and applied to the temples. | 


An often experienced medicine for little ſtrokes, or bruiſes on the eye. 
166, Take betony water three ounces, and' five drops of clarified 
honey; mix them, and drop a little of the mixture, from time to 
time, into the patient's eye. 


An eleftuary to ſtrengthen the ſight. 

167. Take conſerve of borage and betony, of each an ounce and 
half, Yenice-treacle two drams, Species Dianiſi, Diarrhodon Abbatis, Dia- 
trien Santalun, of each half a dram, tartar vitriolate a ſcruple, Dia- 
corallion a dram and half, oil of fennel ſeven drops, ſyrup of violets and 
of coral, of each a ſufficient quantity; mix and make an electuary, to be 
taken the bigneſs of a nutmeg twice a day. 


For an Opthalmia Sicca. 

168. Take of the leaves of fennel, hyſſop, celandine, betony, and 
carduus, of each half a handful; of linſeed, quince-ſeeds, fenugreek, 
and flea-wort ſeeds, of each half a dram, of French barley one ounce: boil 
all theſe a little, in two quarts of fair water, and half a pint of white- 
wine: and let the patient hold his head (well fitted with a napkin for 
the purpoſe) over the fumes, for about a quarter of an hour. 


For a film im the eye. 

189. Take of roch-alum two parts, turmeric one part, and refined 
ſugar three parts; pulverize each of theſe ſeparately, then mix them 
exactly, ko warily blow it into the patient's eye, from time to time, 
as need ſhall require. 


A famous eye-water. | 
170. Take celandine, the whole plant except the root, and having 
ſhred it a little, put it into a retort, and diftil it in balneo. When all 
the liquor is come over, empty the veſſel, and put it back upon as much 
more of the freſh plant, and diſtil a liquor, to be poured once more upon 
freſh celandine as before; and keep this laſt water cloſe ſtopt. Tis to 
be outwardly us'd, by three or four drops at a time. 
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A medicine for hurts in the eye» 

171. Take ſuccory-water, and crumbs of white-bread, enough to 
bring it to a due conſiſtence; then add a little ſaffron ; ſometimes, alſo, 
you may put to it a little honey, to make it more cleanſing and healing, 
Apply it, with pledgets of flax, to the part affected. 


A good water for eyes that are foul, and pained by ſharp humours. 

172. Take prepared pearl, and coral, of each one ſcruple, aloes ca- 
ballina, finely powder'd, three grains, red roſe-water, and ſuccory-water, 
of each one ounce; mix them well; and if you would have the 
mixture ſtronger, put in a few grains of Trochiſci albi Rhaſis in very 
fine powder. | 


An experienced medicine for ſtrengthening a weak ſyht. 

173. Take of eye-bright, ſweet fennel-ſeeds, and fine ſugar, all re- 
duced to powder, of each an ounce, nutmeg, alſo pulveriz'd, one 
dram; mix theſe very well together, and take of the compoſition, from 
one dram, to two or more, from time to time. 


To take off little pimples, or inequalities, within the eye-lids. 

174. Take eye-bright-water, plantain-water, of each a ſpoonfull, 
and half a ſpoonfull of red roſe-water; mix theſe, and put to them 
about 15 grains of prepared tutty ; ſhake them together, and let the 
powder fall to the bottom ; and, with the clear liquor, moiſten the 
eye ſeveral times in a day, | 


To frrengthen 4 weak ſieht. 
175. Take eye-bright, peny-royal, rue, celandine, Iovage, ſaxifray 
of each half a handful, blue-bottle flowers, fennel-leeds, une foods 


of each half a dram, grains of paradiſe one dram, hyiſop, organy, 


willow-leaves, each half an ounce, galingal three drams, ginger half 
a dram, cinnamon one dram, ſugar half an ounce. Let them be finely 
wder'd, and very well mixt together. Take of this powder one 


fcruple, or half a dram, every day with your dinner. 


To ftrengthen the fight. 
-176. Take roſemary-flowers, ſage, betony, rue, and ſuccory, of each 
one handful ; infuſe theſe in two quarts of good lack, and diſtil them in 
a copper alembic. The doſe is a moderate ſpoonfull. 


To ſtrengthen the feht. 
177. Take powder of eye-bright one ounce, ordinary fennel-ſeed, in 
wder, half an ounce, powder of nutmeg half a quarter of an ounce, 
ble refined ſugar two ounces. All theſe, being finely powder'd, 
| | are 


n 
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are to be mixt together, and taken as much as will lie on a ſhilling at Mepicins. 
a time, as often as you pleaſe. The — is to be kept in a box, 
cloſe ſhut, in ſome dry place. This has perform'd great cures iu dim- 

neſs of ſight, and rheums in the eyes. | 


A medicine ſeveral times uſed, for a light ſtroke, or contuſion of the eye. 

178. Put to. two ounces of carduus-water, or that of betony, three 
or four drops of honey; uſe it every three hours. But keep it not 
aboye a day or two, left it grow ſour. | 


A drink, to be taken like tea, for ſtrengthening the ſithr. 
179. To a 2 of water ready to boil, put half a handful of eye- 
bright; and let the liquor boil a very little before you take it off, 


| A water to ſtrengthen the ſight. | 

180. Diſtil clary in a cold till; and of the water let the patient 
take every morning, and, if need be, every night, going to bed, from 
two or three fpoonsfull to fix, either alone, or ſweetned with a little 
ſugar; let him, alſo, with the ſame water, unſweeten'd, bathe or waſh- 
the parts affected, in the morning, and at bed-time, or oſtener. 


A, excellent water to preſerve the ſight. | 
181. To half an ounce of celandine-water, and two drams of 
ſuccory-water, put two or three drops of clarified honey, and 
ſhake them together when you uſe them. Of this water let fall a 
drop or two into the eye, once or twice a day. It will not keep above 
three = four days, eſpecially in ſummer, — therefore, muſt be often 
renew 


An often experienced medicine for blood hot eyes... 

182. Cut a new laid egg, boil'd hard, into halfs, and apply one 
of theſe, conſiderably warm, to the part affected, and keep»it on for 
ſome hours. To the ſame purpoſe you may apply a poultis made of 
a rotten apple; the cold being firſt quite taken 


A medicine for blood-ſſot, or inflamed eyes. 
183. Bathe the eyes ſeveral times every day, with a waſl made of 
froge-ſpawn-water a pint, and ſalt of tartar a dram. 


An excellent remedy for an inflammation in the eyes. 

184. From an apple, cut into halfs, take out all the core, fill. up 
the cavities with the tender tops of common wormwood, tye the halves 
together, and roaſt the apple well: then beat it, with the herb, to- a 
kind of poultis, apply it warm to the part affected, and bind it thereon ;; 
letting it lie all night, or, if you uſe it in the day- time, for 6. or 8 — 
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Be. Take a blanch'd almond, and ow grains of camphire, and 1 
a marble mortar, incorporate chem by grinding; then add, little by little, 
two or three. ounces of, red roſe water; . ſtil] grinding them till the 
whole be brought to a Lind, of emulſion. Drop a little of this into 
AS: * areas 4 | 


A lets for e of the ted: 


186. If the redneſs be attended with a fiery hot a. wakk the 
eyes, twice or thrice a day, with brandy. . 


For a flight inflammation of the eyes, or 3 with 1 1 
187, Take freſh houſleek; beat it to a. kind of cataplaſm, and lay 
as much as is needful of it in the fold of a linen-rag, to be fo; -apply'd, 
that the, cataplaſm may reach the eye, and the reft of the cloth be 
fafter'd about the atient's head. Let the medicine lie on all — 
and be taken off the next morning. Ws this — two or 
three times occaſionally. | 


| A eyes... 
188. Take of French barley half an ounce, and of damask roſes half a 
handful ; boil them, a very little, in a "Pint of Hring-water; and with 
this moiſten the Part affected. 


For a ſlight * of the eyes. f | 

189. Take frog · ſpawn · water a pint, common ſpirit of wine 4 oumces; 

mix them: waſh the eyes therewith, five or ſix times a day; and at 
bed-time apply over them a cataplaſm of a rotten * | 


An aſeful medicine to prevent dryneſs, and ſome other diferders of the * 
190. Take of choice virgin-honey two ſpoonsfull, of ſuccory- water, 
and the diſtilled water of eye-· bright, each 4 ſpoonsfull; mix them, and in 
a very clean veſſel, over a very gentle fire, let them evaporate, taking 
the ſcum off from time to time, till the mixture comes to the conſiſt- 
ence of a ſyrup; keep this in a glaſs well ſtopp'd, and uſe it by letting 
fall a drop or two, at a time, into the eye. 


A medicine to prevent ruming of the eyes. 


191. In half a pint of white · wine, diſſolve two drams of white vitriol; 


filter it, and add choice honey two ounces: with this bathe the eyes two or 
three. times a ety pr 


. 


1 5 | 
+ 


The vitriolate eye- water. 


192. Put 4 grains of Roman vitriol, to 4 ounces of the difilled vater, 
either of e * fennel, Ge. | 


a light ſtroke, or bruiſe on the eye. 
I 193. Into 3 an ounce of celandine water, ſhake three or four 


drops of clarified honey; and let fall of this into the eye a drop or two, 
twice or thrice a day. 


For a ſtroke, or bruiſe in the eye. 
194. Take of betony water, and hyſſop water, of each one ounce ; 
herein ftir ſome blades of ſaffron, till the liquor be pretty well colour dz : 
mne add to it 4 or 5 drops of clarified Og 


For 4 ſtroke, or bruiſe an the eye. 
195- Take celandine water three ounces, ſpirit of ſaffron one ounce 
mix them, and waſh the eyes therewith ſeveral times a day; and if they 


be very fore, red, or blood-ſhot, after waſhing anoint them every time 
with a little pure virgin-honey. 


To take off films, or - the like, from the eyes. 


I 96. Take choice bole-armeniac, in very fine powder; and blow it gently 
into the eye, once or twice a day. But if the patient be ſubject to 
ſwelling, heat, or diſaffection in the eye-lids, incorporate the powder 
with a little clarified * 


| ' To take off films from the eyes. 
197. Take prepared coral one ounce, of pearls three drams, crabs- 
eyes one dram, virgin-honey two ounces; mix them, and anoint the eyes 
therewith 4 or 5 times a day, but e morning and evening; 


To framins = eyes [ubjeft to 8 IS 
198. Take Lapis Calaminaris lour ounces, roſe- water a pint ; ſhake ad 
well together: then let it ſettle; pour off the clear water into a vials 
and drop of it into weak eyes two or three times a day. 


An experienced remedy for ſharp and hot humours in the eyes; 
199. Into a quart of new milk, as it is boiling, put about two hands- 
full of green houſleek, freſh gather'd, and chopt ſmall, and let the 
milk boil on, till it will yield no more curd : then train the green 


poſſet- drink, and let the patient take once or twice 2 l a pint, 
fweetned with fine ſugar. The drink may beſt be cold. 


. . 


Mzpicins. 


-Mepicins. 


A. excellent fumigation for pains in the eyes, too great dryneſs of them, 


and when a beginning cataratt is appre 


200. Take of fennel, hyſſop, betony, celandine, carduus, of each half 
a handful, linſeed, quince-ſeed, fenugreek, and fleawort-ſeed, of each 
half a dram, of French barley one ounce: boil theſe in two quarts of 
fair water, and half a pint of white- wine; and let the patient hold 
his head over the fumes of them, taken off the fire, for about a 
quarter of an hour eyery morning, 


| 1 For ſore eyes. f : 

201. Take the crumb of white-bread, half an ounce, coral, pearl and 
tutty prepar'd, and white ſugar-candy, of each half a dram; powder of 
red-roſes a dram and half, flowers of St. Jobr's-wort one dram ; and 
with a ſufficient quantity of milk, make a cataplaſm, to be ſpread upon 
linen, and bound over the eye. LES. 


. For heavineſs, and pain in the eyes. 

202. Take flowers of melilot, elder, and of marigolds, of each a 
ſmall handful, linſeed, ſeeds of fenugreek, fleawort, cummin, and 
quinces, of each half a ſcruple, French barley half an ounce, damask 
roſes half an ounce, ſpring-water a pint and an half; mix and make 
a decoction, with which foment the forehead, temples, and eye-brows, 


For a dry inflammation in the eyes. TR 
203. Take of betony, hyſſop, rue, wormwood, vervain, ſage-flowers, 
and roſemary-flowers, of each half a handful; the ſeeds of cummin, 
fennel, and'carduus, of each a quarter of an ounce ; boil theſe, a little, 
iu two or three quarts of fair water, and let the patient hold his head, 
for about a quarter of an hour, oyer the ſteam of the decottion; uſing 
a napkin to keep the ſmoak from diſſi pating, and to direct it to his 
eyes. s e n 

Senn n A famous eye- water. N 

204. Take two or three ounces of the water of pimpernel, diſtill'd 
in balneo, * this into a little porriuger of roſe- copper; and add about 
the bigneſs of a filbert, of ſtrong quicklime: cover the veſſel, and let 
the ingredients lie in it till the liquor hath acquir'd a bluiſh colour. Then 
very warily pour off the clear, and add to it as much live honey, as 
will give it a little taſte: uſe it after the uſual manner of ſuch waters; 
and if it be too ſtrong, dilute it a little with water of the ſame plant, 

or good ſpring- water. 192 | | | | 


A 
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| famous eye· water. 

205. Take red roſe-water a quart, aloes in fine powder, half an 
ounce, White vitriol, Vitrum Antimonii, Crocus metallorum, of each ſix 
drams; mix and digeſt, warm, for a month: then uſe the clear liquor 
3 or 4 times a day: it has ſcarcely an equal. 

2 An eye - warer. 

206. Take red roſe- water, plantain- water, of each an ounce; tutty 
prepared, half a ſcruple; Lapis Laxuli prepared, 6 grains; red coral 
prepared, 5 grains; mix, and make an eye-water. This dropped into 


the eyes, being firſt well ſhaken, cures inflammations of them, provided 


there be no great foulneſs, or ſcrophulous diſpoſition in the patient. It 
takes off the redneſs of the eye-lids, if with a ſponge dipt in it, they 
be often wetted : it alſo takes off films very well, 


| To clear the eyes from films. 

207. Take human dung, of a good colour and conſiſtence, dry it 
—_ till it be pulverable; then reduce it into an impalpable powder, 
which is to be blown once, twice, or thrice a day, as occaſion ſhall 
require, into the patient's eyes. 


To al beat in the eyes, proceeding from ſharp humours. 
208. Beat the white of en egg into a water, in which diſſolve a con- 
ſiderable quantity of refined loat-ſugar; and then drop ſome of it into 
the patient's eyes. 


For a flight ſtroke, or bruiſe on the eye. 

209. Take two ſpoonsfull of fennel-water, or of betony-water, and 
let fall into it 4 or 5 drops at moſt, of good clarify'd honey: ſhake 
them well together, and uſe them twice or thrice a day. But you muſt 
have a care to make this mixture freſh once in 4 or 5 days, eſpecially 
in ſummer: for if it be much longer kept, twill grow ſour. 


An excellent eye-water, to preſerve them from rheums, eſpecially ſharp ones, 

210. From two parts of celandine, and one of eye-bright, diſtil in 
balneo. a water, which put upon pulveriz'd 7 5 Calaminaris, and let 
them digeſt together, in an exactly clos d veſſel, for ſome weeks; adding, 
before you als it, a third part of brandy. 


.f the fallng-ſickneſs in children. | 
211. Give half a dram of choice amber, finely powder'd, for fix or 
ſeven weeks together, once a day, when the ſtomach is empty, in about 
4 ounces of good white-wine. 
Vol. III, Mmmm A 
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Fir the fol- 
ling fickneſs. 
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Mapicixz. 
A Againſt the falling-ſickneſs. 
| 212. Take of the powder of true miſſeltoe of the oak, as much as 
will lye 1 a ſix-pence, early in the e. in n black-cherry- 
water, for ſome days, near en mon. bis | 


To appeaſe the heat f _ by an external remedy. 

ver,. 213. Apply to the ſoles of the feet a mixture, or thin cataplaſm, 
made of Virginia tobacco, beaten up with as wany- freſh currants, as 
win bring i it to a poultis, my OS. pi 7 


A. . lin in OO thy, malignant. 

214. To a quart of boiling ſpring-water, put one ounce of hartſhorn 
calcin'd to perfect whiteneſs; and when the mixture is cold, add three 
ounces of ſyrup of the j juice of lemmons: when you wou'd uſe it, ſhake 
it well, and let the patient . a moderate draught, ſeveral times in 
che. day and night... 


An uſeful drink in — diftempers: dal: | 
215. In a pint and half of clear poſſet-drink, boil about one ounce 


of the cleans'd roots of dandelion, fliced ſmall, till near half a pint be 
waſted ; then ſtrain it, and let the patient take half a Mins or ths whole 
quantity, if he can, at a tim. | 


A goed. * in continual. fevers... 
216. Boil the leaves of rue in fair water, till the liquor taſte 


ſtrong of the plant: this being ſtrained, is to be made palatable with 


| orice, or a little ſugar ; and to half a pint of it, add about ten d 
of ite $f vitriol ; n let Fe Patent . it "on e drink. 2 


A uod drink to be frequent uſed in fevers, eſpecially continual ones. 

217. Give in half a pint of ſome {mall convenient drink, half an ounce 
of hartſhorn, burat to. a great whiteneſs, and a little boiled in the 
liquor z and this is to be taken from time to tima. 

Yb::51d to 2160 Þ 1 alas 1. 4: 

Sr Walter Raleigh's cordial ; 2 approved and moſt excellent e for 
fevers, fluxes, or any caſe where N antidotes, and cordials, are 
Proper 

218. Take the dry'd. flowers: of borage, roſemary wurizolts red 

july: flowers, Roſa: ſolis, and A 1K of each two carts, of” "ey d. 
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ſcordium, carduus, angelica, baulm, mint, marjoram, ſetwall, betony, of each Mxbicixx. 
4 handsful; the barks of ſaſſafras, and lignum aloes, of each four ounces, D& 


in powder; of kermes, cubebs, cardamoms, and zedoary, of each an 
ounce; ſaffron half an ounce, juniper-berries, tormentil roots, round 
birthwort roots, of each an ounce, and gentian root half an ounce. Draw 
the tincture of all theſe with {ſpirit of wine in balneo, and afterwards 
calcine the ingredients, and put the fix d falt they attord to the tincture. 
To ſix ounces of the extract of all theſe, with their ſalt, put three 
ounces of the magiſtery of coral, Terra ſigilata tour ounces, prepared 
pearl two ounces, bezoar-ftone three drams, calcined hartſhorn four 
ounces, ambergreaſe four drams, musk thirty grains, powder'd ſugar- 
candy one pound and a half, wherewith the perfumes being ground, 
add the dry ingredients thereto, and reduce them to a fine powder; 
then grind the tincture and dry things together, adding ſyrup of 
lemmons, and of red roſes, equal parts occaſionally. 

To make the magiſtery of coral for this cordial, put eight ounces of 
whole coral, into an open calcining pot, and let it ſtand for 24 hours, in 
a calcining furnace, till the coral be white as ſnow ; then put it into 
three quarts of diftilled vinegar, in a bolt- head; into the neck whereof 
invert another, and ſet them in a ſand-furnace, up to the vinegar. Let 
it boil, without-intermiſſion, for 24 hours, by which time the vinegar will 
become red; and, when cold, pour it off into a bell-glaſs ; exhale away 
the moiſture in balneo, and reſerve the coral, perfectly dry, for uſe. 


The doſe for a man is about the bigneſs of a {mall hazel nut; if 


by way of prevention, the magnitude of an ordinary pea may ſuffice ; 
but in urgent caſes the doſe may be increaſed to the quantity of a nutmeg. 


A water for afiſtula, al manner of wounds, ſwellings, old ulcers, cankers, tettars, 
| boils, ſcabbs, or green wounds. 

219. Take of bole-armeniac, and white vitriol, each 4 ounces; of cam- 
phire one ounce; boil the two latter together in an earthen veſſel; till 
they become thin, and ftir them till they afterwards grow hard in 
cooling; then powder them in a mortar, and mix them with the bole- 
armeniac in powder, and keep the whole in a bladder for uſe. Into two 
quarts of boiling water, taken off the fire, put three large ſpoonsfull 
of this powder; and afterwards put them up into a glaſs, and ſhake 
it twice a day: but before tis uſed, let it be well ſettled, and very clear. 
Dip a ſoft, pliable tent herein, and apply it as hot as the patient can 
bear it, laying a clean linen cloth over the drefling four double, firſt 
moiſten'd in this' water, and bind it on with a roller : continue to do 
thus every morning and evening. The water may be put into an oyſter- 
ſhell, when the ſore is dreſs'd, for pewter will ſuck it up. 


Mmmm 2 To 
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Fas; To appeaſe the fits of a Furor Uterinus. | 
Furor ut- 220. Burn the feathers of partridges, for a competent time, under 
— the patient's noſe. F 


| A try'd medicine for the falling down of the fundament. 
Falling of the 221. Put ſome ſliced ginger in a little pan, heat it by clear and well- 
Jandement. kindled coals, and let the patient receive. the fume of it, caſt on by 
degrees, in a proper feat, where the lower part of the body may be 
well cover'd, for about half a quarter of an hour at a time. 


For 4 ſlight gangrene. 
Gengrenzs, 222. After having. lightly ſcarrified the part, apply, as hot as the 
patient can well bear it, a cataplaſm made of ſtrong brandy, and the 
nav Dag white-bread ;. ſlufting it 3 or 4 times a day, or oſtener, if 


To prevent 4 gangrene upon a great pain, and to ſtrengthen the part. 
223. Take of melilot-plaiſter, and diapalma, equal parts; and having 
melted, and well incorporated them together, — * thereof a thin 
laiſter, which, being prickt full of holes, is to be laid upon the in- 
2ned, or bruiſed part, firſt lightly ſearify d. 


| An experienced medicine for a gonorrhea: 

Cevorrhes, 224. Infuſe two ounces of ripe laurel-berries, for a day, in a quart 
of good white-wine; and of this let the patient drink about two or 
three ſpoonsfull, twice a day, for a pretty while together; omitting. it 
once in three days, that he may: take ſome gentle purging medicine. 


For a gonorrhaea. | 
225. Swallow about half a dram of choice maſtic, in powder, put into 
42 the yolk of a new laid egg; waſhing it down, if it be thought needful, 
| with any convenient liquor. | ; 


For the gonorrhee.. | 
226. Take equal parts of choice amber, and of maſtic, both in fine 
powder, mix them, and. of this mixture give half a dram at a 
time in a proper vehicle, or in a draught of chocolate: continue it for 
three weeks, or a month, if need require; purging the day before you 
begin to take it, and once every week afterwards, eſpecially when you 
Leave off the uſe of the powder. 


For 


5 
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For a gonorrhea. 


227. Take equal parts of choice red coral, and of maſtic, reduce 
them ſeparately to der; mix them very well, and give about 
30 or 40 grains for one dofe. | 


An often experienced remedy to expel gravel, and provoke ſuppreſt urine. 
228. Take the thick membrane that lines the gizzard of a cock or 
hen, and TRE wip'd it clean, dry it fo, that it may be beaten to 
wder: with this mix an equal part of choice red coral calcin'd, and of 


mixture give from 20 or 30, to 40 or 50 grains. 


An experienced remedy to expel gravel, and provoke urine. 
229. Take the juice of onions two ſpoonsfull, white-wine half a 
pint z mix them for a draught. It gives preſent eaſe; and, if repeated 
for ſome time, ſoon cures. 


To drive away gravel and ſmall tone n 


637 
Mrpicixx. 


z ie 


The grevel. 


230. Take the thick skin, found in the gizzard of a cock or hen, 


and having warily dryed it, till it be pulverable; give from a ſcruple 
to two ſcruples of it, in a draught of any convenient vehicle. 


To take off the pains of the gout. 

231. Take. red-lead, grouud fine, half a pound, oil of earth-worms 
one pound; boil them to the conſiſtence of a hard plaiſter, without 
burning: afterwards add of camphire two ounces, diſſolved in oil of 
earth- worms, and make a plaiſter of a juſt conſiſtence. 


An excellent ointment in the gout. 
232. Take Barbadoes-tar, and palm-oyl, of each a like quantity, melt 


The gar. 


them gently together; and with the mixture warm, let the part be 


anointed, and warily chafed. 
An effectual medicine for gouty paint» - 


233. Beat linſeed, with a little water, in a marble mortar ; rubbing 
it very well, that the medullary part being ſeparated from the 


husk, may make the water conſiderably white. In this liquor, clean 
rags being thoroughly wetted, apply them, ſomewhat warm, to the pant 
aliofted, ſhifting them, if need be, once in an hour or twWo- 


A ſpeedy remedy to take off | got Pains. 


234. With. a feather, dipt in good ſpirit of ſal-armoniac, moĩſten, 
gently, all the parts affected. p 
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PN NY A medicine that ſoon appeaſes the pains of the gout, 

| 235. Take of black ſoap 4 ounces, choice wood-loot, finely ſifte 

a dram and half, and half the yolk of an egg: incorporate. them tog. 

ther, and, ſpreading the mixture ſomewhat thin, apply it warm, by wa; 
of cataplaſm, to the part affected. 5 i 


As ofien tryd medicine to atpeaſe the pains of ſcorbutic running gouts. 
236. Having fill'd an earthen pot with cleans'd earth-worms, and 
luted on a cover, ſet it into an oven, with a batch of bread, and let it 
ſtand there till the oven be cold. Then take out the pot, and having 
remov'd the cover, you will find the matter turn'd into a groſs ill- 
ſcented liquor. Strain this by expreſſion, and keep it ſtopt, to rub 
therewith the part affected, with a-warm hand, once or twice a day. 
If the ſmell be offeuſive, you may put to it a few drops of oil of rho- 
dium, &c. to corrett it. | CNTR 


To take away gouty, or other arthritic pains. 
237. Anoint the part with highly rectify'd ſpirit of human urine, 
the cold being juſt taken off, once or twice the firſt day, and no longer, 
unleſs the pain continue. Tx W 


Jo check the fits of the gout, and, in ſome meaſure, to prevent them. 
238. Take three ounces of ſarſaparilla ſliced thin; and an equal 
weight of raiſins of the ſun, rubb'd very clean, but not broken; put 
both into three quarts of ſpring- water, and let the containing veſſel 
ſtand in a moderate heat, that the liquor may ſimmer for ſeveral hours, 
-yet.. without burſting the raiſins; keep this decoftion well ſtopt, and 
let the patient uſe it for his only drink. 


To appeaſe the pains of the gout, and leſſen the fits of it. 
239. Take one part of ſpirit of ſal-armoniac, and three parts of 
ſpirit of wine, neither of them too well re&ify'd : ſhake them together ; 


and having dipt old, clean linen rags in the mixture, apply them to 
the part affected, ſhifting them now and then. 


A poultis to appeaſe pains and aches, even ſuch as are arthritic, or gouty. 
240. Boil or ſtew onions in water, till they be ſoft enough to make 
à poultis; then drain away the water, and beat them; and having 
{ſpread them, to a conſiderable thickneſs, upon a linen-cloth, apply them 
as hot as the patient can well bear, and let them be kept on all night. 


| To 
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To give eaſe in the fits of the gout. CEN RY 
241. Take three parts of oil of turpentine, and one of chymical 
oil of ſpike ; ſhake them well together, and with this mixture anoint. 
the parts lightly. [Js 1 


Cinnamon-drink, good in gripes and fluxes. 

242. Boil two ounces of powder'd, calcin'd hartſhorn, in three pints Gripee, 
of ſpring-water, till a pint be waſted; then take it off the fire, and 
infule-1n it an ounce and half of good cinnamon; ſetting it upon 
embers, in a cloſe veſſel, for about an hour. Sweeten it with ſugar, 
and drink about a quarter of a pint at a time. 


An excellent remedy for gripes and fluxes. 
243. Of the tincture of corn-poppy-flowers, made with common 
ſpirit of wine, give from one to two ſpoonsfull, mix'd with a few drops 
of laudanum, and 4 ounces of black-cherry-water. | 


| For fluxes, eſpecially accompanied with gripings. - 
244. Take of crude Lapis Calaminaris, finely powder'd, two ſcruples, 
of white chalk one ſcruple ; mix them exactly, and give them in a 
* or two of new milk, twice, or, if the caſe be urgent, thrice 
© GP's. 


An often try'd medicine for the griping of the guts. 

245 · Into a quarter of a pint of brandy, put a toaſt of bread whilſt 
very hot; and as ſoon as it is thoroughly drenched, let the patient take 
it out, and eat it hot: and this may be repeated, if there be need, 
two or three times a day. „t up? 


An often try d remedy for the gripes in young children. 
246. Take of oil of nutmegs, and of wormwood, of each a like 
quantity; mix them well, and with the mixture a little warm'd, anoint 
che patient's navel; and the pit of the ſtomach. 


To correct the laxity of the gums, and faſten the teeth. | 
247. To a pint of claret-wine, put a dram of myrrh, and two drams of Fir diſorders - 
Japan earth, and having diffolv'd as much of it as you can, pour off the in ien. 
clear, and let the patient waſk his mouth therewith from time to time. 


To ſtrengthen the gums, and make the teeth grow fine. 

24% Take Catechu, or Japan earth, and diſſolve as much as you can of it 
ma pint of claret, or red wine; then decant the 1.quor warily, and let 
the patient, now and then, waſh his mouth with it, eſpecially at _ 
time, 
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LN RY To evacuate the rheum that ſwells the gums, and cauſes the tooth-ach. 


249. Diſſolve a ſpoonfull of good muſtard in a pint of French wine, 
and having warm'd it alittle, let the patient, from time to time, waſh 
his mouth with it, and hold it therein for a pretty while together. 


An approved medicine for,-ſcorbutic gumis, and to faſten the teeth. 
250. Take of white-wine a piat, of alum half an ounce, of. juniper 
berries, and of red ſage, each one ounce; boil theſe together, till a 


quarter of the liquor be waſted; then put into the remaining part 4 


Gun-powder 


mark,. 


occaſion ſhall require. 3 


ounces of honey, and let it boil. till. the ſcum be all riſen; Alter it, 
and put into it one dram of-Balſamum vita. 


A medicine fon ſcorbutic. gums, and to faſten the teeth. 
251. Take claret-wine a pint, roch-alum half an ounce ; mix, diſſolve, 
and add fix ounces. of ſtrong tincture of Japan earth, made with com- 
mon brandy. PBT 


75 take. out the marks of gunpowder, ſhot into the chin. 
252. Take freſh cow-dung, and having warm'd it a little, apply it 
as a poultis, to the, ꝓart allictted ; renewing it from time to time, as 


mee 


Hemerrhager. *253-Take equal parts of white ſugar- candy, roch- alum burnt, and white 


« vitriol, pulverize them exceeding well and mix them diligently ; and hav- 


ing dipt pledgets of lint, moiſtned with the white of an egg, into this 


powder, apply them to the orifices of the bleeding veſſels. And after 


bleeding veſſels. 


the dry ingredients are mixt, you may griad them with as much whites 
of eggs, beaten to water, as will make a paſte, to be throughly dry'd 
in the air, and then again reduc'd to powder. | 


| | A powerful ftyptic. 

254- Make a fine powder of Lapis Hematites, by grinding it 
exaltly well with an equal or double weight of ſal-armoniac ; and of 
this high-coloured ſublimate, put a little upon the orifices of the 


A medicine for flanching of blood. . 
255. For ſtanching of blood, few medicines exceed the colcothar of 
vitriol, whether waſh'd and freed from its ſalt, or unwaſk'd. 


To 


Medicinal Experiments. 


To ſtanch blood, eſpecially in wounds. 

256. Take puff- balls, when they are full ripe, which is in autumn, 
and breaking them warily, ſave the powder that will fly up, and the 
reſt that remains in their cavitiesz and ftrew this all over the part 
affected, binding it on; or ,proceeding further, if need be, according 
wa V 6 12. MITT, 


2 9% To lach blood from the noſe. 
257. Let the patient hold knot-grals, and Soloyzon's-ſeal, in his hand, 
till it grow warm there, or longer, if need be. | 


2 7 ftanch blood in any part of the body. | 

258. Take plantain-water two ounces, barley-cinnamon-water ſix 
drams,- ſpirit of vinegar one ounce, dragons-blood half a dram, ſyrup 
of myrtles five drams; mix and make a julep, of which let the patient 
take three ſpoonsfyll every hour. N. a 


A ſiypric water, for ſtopping of blood in any part of the body. 

259. Put one pound of extellent quick-lime into a clean earthen pot, 
pour upon it five or fix pounds of fountain-water, cover the pot cloſe, 
and let it lie to infuſe for about an hour; then ſtir it with a ſtick for a 
little time, and let it lie, as before, for 24 hours, ſometimes ftirring it; 
laſtly, let it ſettle; and the water being very clear above, pour it o 
by . inclination": without ſtirring: tale of thi water one pound, which 
being put into a vial, add to it a dram and half of fublimate, finely 
powdered; then ſhake all together, ſo that the powder may diſſolve, 
and be of an orange colour, and the liquor, in the end, clear and 
limpid; the red powder falling to the bottom, The water being clarified, 
you muſt it from the grounds into another veſſel; and add to it 
one dram of oil of vitriol, and an ounce of ' Saccharum Saturni. Shake 
all together, that they may mix the better; afterwards let all ſettle, 
and pour off the clear water for uſ ei 


260. Take Hungarian vitriol, and alum, of each half a pound, phlegm of 
vitriol ten pounds; boil to a diſſolution of the vitriol and alum: being 
cold, filter it through brown paper; and if any cryftals ſhoot, ſeparate 
the liquor from them, adding to each pound one ounce of oil of vitriol. 
Dip cloths into this liquor, and apply them to the part affected. 


ty ot 10 DNS l 53S | 

| An often tryd ſtyptic to ſtanch bload, eſpecially in wounds, 
261. Take colcothar, as it comes out of the retort, and having ow 
derid it, roll tents of lint in it, and apply them to the orifices of the 
Vol. III. | Nann greater 
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Mzpicins, greater veſſels; and fill the cavity of the wound, partly with colco- 


An eſfectual medicine to top bleeding in mounds, and check ſome other hemorrhages, 
|. 262, Strew upon the part the fine powder of clear roſin. 


A quick remedy. for a ſmall freſh cut. or wound.. CY * 

263. Let the patient ſpeedily plunge the hurt part into brandy, and 
keep it there for a nile til the pain thereby — cor ceaſe, or be much 
abated: or if the part be unfit for this operation, the liquor may be 
apply d to it, immediately, with a ſpunge, &. 


| For the head-ach. | 
| Head-ach, 264. Take green hemloc that is tender, and put it in your ſocks, 
ſo that it may lie thin between them and. the ſoles of your feet: ſhift 
the herb once a day.. | 


An excellent medicine for fits ef the head-ach. 

265. Boil a-handful of freſh roſemary, for a pretty while, in a quart 
of common water; and let the patient cover his head and face with a 
napkin, ſo that he may receive the ſteam of the decoction for ſome time, as 
hot as he can well bear it. 


Wop As experienced ftriuatory to clear the head. 
266. Let the patient ſnuff up, in the morning faſting, a ſmall-ſpoonfull, 
ar leſs, of the clarified juice of ground-ivy,.or of beets; ſpitting out, 
from time to time, what liquor comes into his mouth. o _ 
W As errellam cephalic, good (alſo for the cps. | Folk 
267. Take the flowers of betony, marjoram, damask-roſes,. ſage, and 
roſemary, all at diſcretion: to theſe add the powder of Lm aloes, 
and ſome ſeeds of Nigella Romana. Reduce all to powder, to be uſed 
as a hair-powder, when the patient goes to bed. 190 


As experienced medicine for dulneſs of hearing, and hyſterical diſorders. 
2” ET ruining, And mg: roots. wnda fly er 
's. or neſs, in the beginning. roots wonderful] 
vail againſ all diſorders of the womb. W 


An approved' remedy for deafneſs. Tee 
269. Of the breaſt milk of a woman, let fall three or four | 
warm, as it comes from the nipple, into the part affected. 
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| | Mepicins. 

For difficulty of hearing, from a cold cauſe. LL RY 
270. Out of a root of garlic, chooſe a chive of a convenient bignefs ; 
and having paſſed a piece of thread through one end of it, that thereby 
it may be pull'd out at pleaſure, cruſh it a little between the fingers, 
and anoint it all over with oil of bitter almonds ; put it into the cavity 
of the patient's ear at bed-time, and draw it out the next morniug, 


ſtopping the ear afterwards with black wool: and, if need require, 
this is to be repeated with freſh garlic for ſome days ſucceſſively. 


For the heart. burn. | 


271. Take from 15 or 20, to 30 er 40 grains of crabs-eyes, reduced Haut · lum. 
to very fine powder, either alone, or.in any convenient conſerve or ſyrup. 
'Tis, for the moſt part, beſt to take this medicine, when the ſtomach is 
empty. | 3.0485 þ 


For 4 boarſueſ; upon a cold. 
272. Take three ounces of hyſſop- water, ſweeten it with ſugar- candy; Reerſneſr. 
then beat well into it the yolk of an egg, and drink it at a draught. 


Fer hyſterical affeftions, and ſeveral diſtempers of the nerves. | 
273. Upon one ounce of volatile ſalt of hartſhorn, drop as much Htyferical dif 
ſpirit of nitre as will ſatiate it, when the conflict is quite ceaſed. ers. 
Digeſt the mixture for a while, that it may acquire a red colour; keep 
Oy ſtopt, and give 4 or 5 drops, twice a day, in any convenient 


For the vapours, or fits of the mother. 
274. Diſſolve a large quantity of ſea-falt in the beſt wine - vinegar; 
and in this dip a ſoft linen cloth, which, being folded ſo as to make 
three or four doubles, is to be applied warm to the ſoles of the pa- 
tient's feet, and kept on till the ie hover, 1 


RON For the yellow-jaundice. | 
275. Take an ounce of Caſtile ſoap, flice it thin, put it into a pint of The jaundice; 
cold {mall beer, ſet it on the fire, let it boil, gently, half away; after 
it has boiled for ſome time, ſcum it once; ſtrain it through a 
ſieve, warm it, and drink it all in a morning faſting; take a ſmall 
lump of ſugar after it, and faſt for two or three hours. The patient 
may walk about, and eat his accuſtom'd meals. If at any time he 
drinks wine, let it be white-wine. If he be far gone in the diſtemper; 
two or three days after he may take it once or twice more, and no 
oftener. Refrain all other medieines: this will keep for a week or longer. 


Nnnn 2 For 
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276, Take two or three ounces of hemp - ſeed, and boil them till ſome 
of them begin to burſt, and a little longer, in a ſufficient quantity of 
new milk, to make one good draught ; which the patient is to take 
warm, repeating. it, if need be, for ſome days together. 


WRT .. For. the jaundice in childrens. | 
277. Take half an ounce of choice rhubarb in powder, incorporate 


with it exactly, by long beating, two handsful of well cleanſed currants. 


Of this electuary let the patient take, every morning, about the quan- 
tity of a nutmeg, for ſeveral days together. | | 


by As experienced cure for the yellom · j aundice. 
278. Take the gall- bladder of a ſheep, and near the top, without 
empty ing the liquor, make a ſmall hole, at which put in two or three 
drops of the patient's urine; then tie up the upper part of the bladder, 


and hang it iu the free air till it dry up. 


A effiffual medicine for the yellow-jaundice. 
279. Give about half a dram of white hens-dung, dry'd, and mixt 


with a little ſugar, in a few ſpoonsfull of white-wine. 


A medicine almoſt ſpecific for the yellom- jaundice. 
280. With clean filings of ſteel mix ſome loaf- ſugar; grind them 
with great exattneſs; for in that conſiſts the chief ſecret of this 
medicine. Of this impalpable powder, give about half a dram for a 
doſe, beſides the ſugar, twice or thrice a day, in any convenient vehicle. 


n A ſpecific for be yellow-jaundice. 1 
281. Take one part of good ſaffron, gently dry'd and powder'd, and 
incorporate it well with four parts of choice turmeric, Take, alfo 
a handful of freſh ſheeps-dung, and let it ſteep in about a quart of 
ſtrong ale, in a moderate heat, till the liquor be fully impregnated with 
the dung; then ftrain it tightly through a hnen-cloth. In a large 
draught of it, give about half a dram of the forementioned powder. 
This. do in the morning faſting, and in the evening about bed-time ; 
giving alſo another doſe on the following morning. | 


tc 97 11191) n the yellom· jaundicr. | 1 
282. Take rhubarb two drams, ſaffron, and mace, of each a dram, 
hemp- ſeed one handfull; bruiſe them, and = thereto a quart of 
white-winez and fet all in a-gentle heat to extract: then take, mornings. 
evening, on an empty ſtomach, about a quarter of a pint ; anc. 
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when all is ſpent, pour more wine upon the ingredients, adding a little. Ma, 
freſh rhubarb and ſaffron, and uſe it as before. r 


A medicine, almoſt ſpecific, for the jaundice, 

283. With ſmall ale, draw a deep green tincture from freſh ſheep's- - 
dung; and in a little draught of this, give from half a dram to a dram 
of a powder'd mixture, conſiſting of 4 parts of turmeric, and one of 
Exif laren. This doſe may be given twice, or thrice a day; the 
patient, whom it will diſpoſe to ſweat, keeping very warm, whilſt the: - 
operation laſts. : 

For the black jaundice: 

284. Boil a ſpoonfull of honey, gently, and ſcum it, till it come to 
a good conſiſtence; then add of wheat-ftlour and ſaffron, reduced to a 
= as much of each, as will lie upon the point of a knife; and 

aving mixed all well, put it over the coals again, till it loſe its ſmell]; 
afterwards keep it in a little earthen pot, and let the patient, with the 
quantity of a pea, anoint the navel, and fill the cavity thereot with 
it; repeating the application for ſome days together, when the ſtomach 
is empty, and abſtaining from meat and drink for about two hours after 
the medicine is uſed. - | 


To take off the pain and inflammation of ulcers in the legs, and elſewhere. 

285. In a quart of water, boil about as much white-bread, as is Ine 
uſually contained in a half-penny loaf; then add to it two ounces of 
good ſheep-ſuet cut ſmall; and when that is boil'd a little; add one 
ounce of powder'd roſin, and a little well-ſears'd brimſtone: of theſe 
make a cataplaſm, which is to be kept, conſtantly, on the part affected, 
and ſhifted once or twice a day, as need ſhall require. 


| To make an iſſue ram, that begins to heal. 
286. Take of Lapis infernalis one ounce, of crown ſoap an ounce and Mente na- 
an half, chalk finely powder'd ſix drams; mix them together carefully, 79% 
and keep them cloſe ſtopt, except when you mean to uſe them. 


An internal medicine for the itch. 
287. Boil four ounces of clean quick- ſilver, in a gallon and. half of Fir the b 
ſpring-water ; and let the patient take of this between a quarter and 
half a piut at a time, after purging. 


An experienced waſh, that quickly cures the itch. 

288. Take ſtrong quick-lime one pound, and put to it a gallon of 
ſpring-water; let them lie together for tome hours, and then warily 
pour off the clear; filter the reſt, and take: two ounces of quick-ſilver, 
tyed uꝑ in a linen bag; hang it in the liquor, and boil it for = an 

ng our; 
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Mevicins. hour; then pour off the clear liquor once more, and waſh only the 
hands with it, twice, or, at moſt, thrice a day. 


An experienced liquor to cure the itch in the hands or face, without mercury 
| or ſulphur. | 
239. Take a handfull of the roots of elecampane, and as much of 


ſharp-pointed dock ; ſhred them ſmall, and boil them in two quarts of 


-{pring-water, to the conſumption of a pint. Then ſtrain the liquor, 


and with it let the patient waſh his hands, or other parts affected, once 
ar twice a day. | | 


Jo mitigate pains in the kidneys. 
For diſorders: 290. Take oil of ſcorpions, and oil of bees-wax, of each a like quan- 
in the Manes. tity; mix them well, and with it, moderately. warm'd, anoint the 
ined kidney, 
An effeftual remedy. for à ſtoppage in the kidneys. 
291. Give, in any convenient liquor, about twelve grains of ſalt of 
amber for a doſe. | | 


A medicine, almoſt ſpecific, for exulcerations in the kidneys. | 

292, Having reduced jet to fine powder, give of it about half a dram 

for a doſe, in white-wine, in the morning faſting, and at bed-time, for 
ſome days together. * by 


| The great medicine of a fam empiric, for the king r vil. 
Dr evil. 293. Give, for a good while together, a pretty ſtrong decoction of 


devil's-bit. 


At uſefu drink for the king's-evil, and ſome diſorders from the like cauſe. 
294. Take a large handfull of the leaves of ground-ivy, waſh off 
* | the duſt with beer, and put the herb into a gallon of ale- wort; when 

tis ripe for drinking, draw it out into bottles, and let the patient take 
a draught of it twice or thrice a day, at meals. 


An uſeful drink for 'the king . evil. 
2095. Take white-wine a quart, juice of pellitory of the wall a pint, 
ſpirit of wine half a pint, Sal prunellæ an ounce; mix and diſſolve them, 
pour off the clear, and ſweeten with white ſugar. The doſe is fix 
ſpoonsfull morning and night. | 


For the king evil. ; 
296. Take roots of pile-wort a ſufficient quantity; bruiſe and boil 
them in hog's-lard till they are criſp, after which preſs them hard ma 
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and boil, in the like manner, as many more freſh roots, and preſs out Mzpicins. 
again; do this the third time, and keep the ointment, to anoint with 
morning and night. 


An approved remedy for the king evil. 

297. Set a quart of new milk on the fire till it juſt boils up; then take 
it off, and put into it two ſpoonsfull of the beſt honey, and ftir it till 
it be diſſolved; ſet it on the fire again, and let it boil a little. Then 
divide it into 4 parts, and drink one part warm, early in the morning, 
another about 10 of the clock, the third about 4 in the afternoon, and 
the laſt a little before bed-time. Do this, daily, for two or three months, 
— when you purge, which muſt be once a week, with Caryocoſtinum. 
Drels the ſores, if they run, with any drawing ſear-cloth, or a plaiſter 
of Burgundy pitch. The medicine, tho* not very promiſing, is very 
famous, from the many cures perform'd with it by a lady. 


An uſeful drink to correft ſhary or ſcrophulons humours. 

298. Boil two ounces of choice barley, well waſh'd from its duſt, 
in a quart of ſpring-water, till the grains begin to burſt ; then ſtrain 
the decoction through a clean cloth, and let the patient uſe it for his 
ordinary drink. | 


eta Fir the ding v vil. eee 
299. Take cuttle bone wncalcin'd, and having ſcrap'd off the outſide, , 
dry the white part; and of this, finely. powder d, give half a, dram 
for a doſe in mallow or barley water. 


A care for the Ring's-evil. 

300. Take a handfull of Paronychia folio rutaceo,, called rue-whitlows - 
graſs, and boil it, every morning, in a quart of ſmall beer; ſtrain it, 
and drink it for ordinary drink. It waſtes the peccant humour, appeaſes 
the pain, diſcuſſes the unbroken tumours, and heals the broken ones. 


For ſcrophulous tumours in children. 

301. Put two handsfull of figwort to a pottle of ſmall ale; of this 
give a quarter, or half a pint for a doſe. The operation will be pro- 
moted, quenching, ſeven or eight times, in this. liquor, a gud of 
ſteel, about eight or ten inches long. 
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Mervicing. . | DH | 
EPHO DD The Laudanum of the younger Helmont. 
"Helmont's 302. Take of opium a quarter of a pound; and of the juice of 


laudanum, 


4 quinces four pounds at the leaſt; cut the opium very ſmall, and mix 


_ eme it well with the juice, firſt 'made luke-warm ; and then digeſt them 


with a moderate heat, for eight or ten days. After this, filter the 
tincture; and infuſe therein of cinnamon, nutmegs, and cloves, of each 
an Ounce, or an ounce and half; and let them ſtand for three or four 
days, or a week longer; then filter -the liquor once more,. having 
juſt let it boil a very little, after the ſpices were put in. Now 
evaporate the ſuperfluous moiſture, till the remainder acquires the 
conliſtence of an extract; laſtly, incorporate! well herewith two ounces 
of the beſt ſaffron, reduced to fine powder; or as much of the extract 
as the ſame quantity of ſaffron wou'd afford. The medicine might be 
brought to the conſiſtence of -a mals fit for pills; a form wherein 1 
have often adminiſtred it; and upon occaſion too, it might be kept 
liquid; and if that were the deſign, the evaporation muſt have been 
but gentle. The doſe of the liquid fort may be from five drops to 
ten, as circumſtances ſhall require; but of the pills, a leſs quantity 
n ne a 70 nt 


For the leproſie. 


For the lepre- 303. Take pomatum one ounce, flower of ſulphur one dram, St 


znelle half an ounce; and having mixt them very well together, anoint 
the part affected therewith, from time to time, as there is nee. 


A" ſimple antimonial remedy, that has often done much good, even in the leproſie, 
| and continual fevers. 

-304. Of fine crude antimony, in powder, give about one, two, or 
three ſcruples morning and evening, according, to the age of the patient, 
in a little ſyrup of clove-july-flowers, or any ſuch vehicle; or elſe 
mixed with fine ſugar, enough to make it palatable. This may be 
centinued for four or five months, if need require: but if the firſt doſe 
b r pe to the patient, and the caſe not urgent, a ſcruple, or 

alfa dram, may ſerve the turn; nor need the exhibition be continued 


for ſo long a time. 


An often experienced antimonial infuſion. 
305. Take one ounce of powder'd antimony, tied up in à little linen 
bag, and hang it in a gallon of new beer or ale. This liquor, when 
tis. ripe, let the patient uſe for ordinary drink; only, it by age or 


accident it grow ſour, no more muſt be drank, leſt the acidity -of the 
liquor corroding the antimony, ſhould make it vomitive. 


To 
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| To appeaſe ſcorbutic pains in the limbs, 
308. Spread liquid ſtyrax thin, upon ſilk, or very fine kid-leather 3 
and keep it upon the part affected, till it dry up of it ſelf, or till the 
patient has no more need of it, | 


An experienced medicine for a contraſture, produced by keeping the limbs too 

long in an undue poſture. 

307. Anoint well, once or twice a day, the part affected, with dogs- 

greaſe ; Long it in with a warm hand, and keeping the part warm 
terwar | 


For the dyſentery, and other ſharp fluxes: 
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308. Take the ftalks and leaves of flea-bane, dry them gently till Lſcneſ. 


they be reducible to powder; of which give about one dram at a 
time, twice or thrice a day, in any convenient vehicle; or elſe incorpo- 
rate it with conſerve of red roſes. 


A remedy often uſed with ſucceſs in fluxes, and dyſenteries. 

309. Cut freſh roots of biſtort into thin ſlices, and moiſten them 
well with fair water and wine, to make them more ſoft ; then preſs 
out the juice ſtrongly ; and of this give about three or four ſpoonsfull 
in red wine, or ſome other convenient liquor. | | 


A ſucceſsful medicine for fluxes of the belly. 

310. Mix with rice-meal about a fifth part of finely powder d chalk 
boil theſe in water, or in milk, like a haſty-pudding, to be moderately 
ſeaſon'd 2 ſugar, and powder'd cinnamon; and let the patient eat 
it at mea 


| For a looſeneſs.. | 

311. Boil a convenient quantity of cork in ſpring-water, till the 

liquor taſte ſtrong thereof; and of this decoction let the patient drink a 
moderate draught, from time to time, till he finds himſelf reliev d. 


For a looſeneſs. 
312. Mix up 15 grains of powder'd rhubarb, with half a dram of 
diaſcordium ; and let the 8 take it either going to bed, or early 
in the morning, after his firſt ſleep. b 


. An experienced remedy for ſharp fluxes of the belly. 
313. In a pint of new milk diſſolve two ounces of loaf-ſugar, and 
about the bigneſs of a walnut of mithridate; give this mixture, mode- 
rately warm, for a glyſter, to be repeated if there be occaſion. 
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LANNY II To ftop fluxes, and the whites. 
314. Give the patient, from time to time, a moderate 12 5 of 
a decoction of half an ounce of iſing- glaſs, in about a pint of new milk. 


1 | For fluxes, eſpecially thoſe cauſed by ſharp humours. 
315. Thoroughly drench a toaft in good oil-olive, and let the 
patient eat it. | 
> An excellent remedy againſt fluxes. 82595 
316. Boil unſalted butter gently, till a conſiderable part be conſumed, 
skimming it from time to time, whilft it ſtands over the fire : of this 
butter melted, give now and then a conſiderable quantity, as the patient 
is able to bear it. This medicine was very ſucceſsful in Ireland. 


An often try d glyſter in fluxes, eſpecially from ſharp humors, and in ſome other 
SU diſtempers of the bowels, | 
317. In a quart of new milk, boil two ſmall ſpoonsfull of groſly pow. 
der'd rice, to the confiſtence of cream, then diſſolve in it two ounces 
of ſheep- ſuet; and having ſtrain d it, give it, at once, for a glyſter. 


e Eser ſuqpriſſion of the Menſes. 

_ Menſes ſup» 318. Give, for three mornings together, about the expected time of 

preſs a. the =” add a dram of the galls and livers of eels, dried and 
powder'd. 24 


A good medicine to increaſe mill in ſuch as give ſuck. 
' Milk #0 in= 3119. Make pottage with lentils, or vetches, and let the patient uſe 
greaſe. it freely. © h | 
| | To increaſe milk in nurſes. 
320. Dry well-cleanſed earth-worms, ſo that they may not ſmell ill, 
and yet be pulverable. Of theſe, reduc'd to powder, give half a dram, 
or two ſcruples, for a doſe, in wine, or any other proper vehicle. 


| For diſorders in the nervous ſyſtem. 
Neruis diſ- 321. Take of the freſh roots of the male piony one ounce, of the 
Warr d. ſeeds of the ſame plant two drams; and with a ſufficient quantity of 
the ſyrup of piony, or ſome conſerve of a like nature, beat them up 
into an electuary; of which the patient may take the quantity of a 

{mall nutmeg, or more, twice or thrice. a day. | 


For obſtruftions, and ſeveral diſcaſes thence proceeding. 


Obirufiens.. 322. Let the patient drink, every morning faſting, a moderate draught 


of his own urine, newly made, and whilſt. "tis yet warm; forbearing 
taod for an hour or two after it. * 
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A choice medicine for the palſie. n 
323. Take ſarſaparilla a pound and half, bark of guaiacum, china in The palſe. 


chips, of each two ounces and a half; boil all in ſix pints of water, to 
the conſumption of a third part: at the end add raiſins of the ſun 
ſton'd 4 ounces, liqueriſe bruis'd one dram, twelve fat figs; boil and 
ſtrain it. This is to be uſed warm for ordinary drink. 


For a weakneſs in the hands, ariſing from the palſie, or rheumatiſm. 


324. Take the tops of roſemary, and, bruiſing them a little, make 
them up into a ball of the bigneſs of a ſmall orange. Let the patient 
often roll one of theſe balls between his hands, and, for ſeveral hours 
in a day, gralp one of them in the hand affected, that it may grow 
hot there, and tranſmit its efluvia into the part, Continue this courſe 
as long as the diſtemper requires. 


An external remedy for paralytic diſorders. 


325. Make a ſtrong decoction of roſemary-leaves, or flowers, and let 
the patient long hold the part affected in the liquor, kept very warm. 
If, after ſeveral trials, this medicine prove ineffectual, mix ten drops 
of oil of worms with it, and 4 or 5 drops of oil of turpentine ; and 
with this mixture warm'd, anoint the part from time to time; or elſe 
let the patient keep the part, for a good while together, in warm rain- 


water, to diſſolve the ſcorbutic ſalts. 


For the pleuriſie. 


326. Cut ren broom-tops ſhort, and therewith fill a pipkin, of a 
pint and half, and with ale; boil it ſoftly, till it be waſted to two or 
three ſpoonsfull ; and then it will look black, like treacle, and be thick. 


When tis enough, and cold, add as much mithridate as a nutmeg ; mix 


it well, and give it the patient, warm, in bed, and let him ſweat for 

three hours, or more, after it, If it relieve not at firſt, repeat it 

next day. . 
As experienced medicine for the pleuriſie. 

327. Take ſeveral balls of freſh ſtone-horſe-dung ; cover them whilſt 
they are warm, with good white-wine; let them ſtand a little, and 
then preſs out gently, through a clean linen cloth, as much liquor as 
the mixture will readily afford; and of this, ſomewhat warm, give a 
moderate draught from time to time. | 


The eſſence and ſalt of hartſhorn, experienced medicines in the pleuriſie, diſorders 

I; of the brain, &c. 
328. Diſtil hartſhorn, broken on an anvil into pieces about the big- 
nels of the little finger, in a ſand-heat; and afterwards ſeparate the 
ſpirit and volatile ſalt from the reddiſh, lighter oil, and free them 
O 000 2 by 


The plenriſiee 
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Mepicixs. by two reftifications from phlegm and feculencies, in tall glaſſes, with 


Wa very gentle heat. The doſe is from eight or ten drops of the ſpirit, 


The piles, 


or as many grains of the falt, to ſixty times the quantity of either, 
in any vehicle, except milk, that is not acid. Theſe medicines 
have been ſerviceable in the epilepſy, convulſions, in fevers, oh. 
ſtructions of the ſpleen, liver, womb, &c. and commonly prove dia- 
Phoretic, without yah the blood too much. Only they ſhou'd not 
be exhibited when the prime vic are block'd up by groſs humours. *Tis 
Proper to preſerve this ſalt in the ſpirit ; otherwiſe 'tis apt to fly away, 


An experienced medicine for the pains of the hemorrhoids. 
329. Take the ſole of an old ſhoe, worn by ſome man that walks 
much, cut it in pieces, and burn it to a friable, tender coal; reduce this 
to impalpable powder, and then, with a ſufficient quantity of unſalted 
lard, make it into an unguent, wherewith the part affected is to be 
anointed from time to time. is | | 


For the hemorrhoids. 
330. Uſe a ſuppoſitory of hogs-lard, bacon, or gooſe-greaſe. 


For tle hemorrhoids. 


331. In the yolk of an egg, or ſome convenient ſyrup, or conſerve, 
give from half a dram, to one dram, of flower of brimſtone, once, or, 
if the caſe be urgent, twice a day. The powder may be, alſo, given 
in milk to thoſe who like it. | 


An internal remedy for painful hemorrhoids. 
332. With about two ſcruples of choice ſulphur vive, mix a little 
fugar, and give this doſe once or twice a day. | 


For * pain and tumour of the hemorrhoids. 
333. Take freſh leeks, the whole plant, ſhred ſmall, fry them well 


with freſh butter, till they become fit for a cataplaſm, to be apply'd 


very warm to the part affected, and renewed from time to time. 


An uſeful medicine for the pain of the hemorrhoids. 
334. Make up flower of brimſtone, and an equal weight of fine 
ſugar, with a ſolution of gum-dragon, into tablets that may weigh 
about a dram each; one of which may be given twice a day. 


For the pain of the hemorrhoids. ; 

335- Mix up Album Grecum, reduced to an impalpable powder, with 

a ſufficient quantity of gooſe- greaſe; and by grinding it well in a leaden 
mortar, bring it to a black ointment, to be apply'd moderately warm 
to the part affected. An 
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An experienced remedy for unbroken hemorrhoids. Sa A. 


336. Incorporate calcin'd oyſter-ſhells, with as much honey as will 
make up the powder into an ointment ; with which the part affected 
is to be tenderly anointed from time to time. 


A very ſucceſsful medicine for the hemorrhoids, 
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337. Take maiden-leeks, that is, thoſe which have never been tranſ- 


planted, and caſting away the green part, make of the bulbous one, 
and a ſufficient quantity of whole oatmeal, a caudle, whereof let the 
patient eat plentifully. | 


For the pain of the hemorrhoids. 
338. Boil a handful of yarrow, in about a pint and half of poſſet- 


drink, in a cover'd veſſel, till it be ſtrong of the plant; and of this 


decoction let the patient drink, pretty plentifully, from time to time. 
For the pain of the hemorrhoids. 


339. Take of maſtic, olibanum, aloes, and myrrh, of each a like 


quantity, powder and mix them very well; then lay a ſufficient quantity 


of this upon a pledget of lint, moiſten d throughly with ſpirit of wine, 


over a few well-kindled coals, that the 1 may melt, and be clapt 
hot to the pit of the ſtomach, or navel. 


For the pain of the hemorrhoids. 


340. Boil a quart of new milk for a while; then taking it off the 


fire, preſently put it into ſome open-mouth'd veſſel, and let the pa- 
tient fit to receive the fume of it. 


To appeaſe the pains of the hemorrhoids. 


341. Roaſt two freſh eggs pretty hard, then peel off the ſhells, and 


mince them. To theſe add two pippins, the cores being firſt taken out, 
that have been thoroughly roafted ; incorporate them very well with 


the eggs, reducing all to a kind of cataplaſm, to be apply'd very warm - 


to the part affected. 


For pains of the hemorrhoids. 
342. Boil half a dram of good flower of brimſtone, a little, in new 
milk, and let the patient take, in the morning faſtiag, both the liquor 
and the powder, for many days ſucceſſively. The like doſe may, upon 


| occaſion, be taken between 4 and 5 in the afternoon. 
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As experienced remedy for the piles. | 

343. In 4 ounces of ſpring-water, diſſolve one dram of ſalt of tartar, 

and apply ſoft rags dipt in it, warm, to the part affected, ſhifting them 
from time to time. | . 


| For the piles, LT 

344. Take the powder of earth-worms, waſh'd in white-wine, and 
incorporate it with as much hens-greaſe, as will ſerve to make it up 
into an ointment. Apply this to the part affected. 


For tumours and pains of the hemorrhoids, not too much inflamed. 


345. Let the patient dip his finger in balſam of ſulphur, made with 
oil of turpentine, and anoint the tumours, whether external or internal, 
once or twice a day. 


For the pains of the piles. 
345. Take of myrrh, olibanum, and common frankincenſe, of each 
a like quantity ; having powder'd them, mix them very well, and ler 
the patient receive the fume of this mixture, caſt upon a chafing-diſh 
of embers, in a cloſe- ſtool, for about a quarter of an hour. 


To appeaſe the pain of the hemorrhoids, whether internal or external. 
347. Take two parts of flower of ſulphur, and one of ſugar, ve 
finely powder'd ; mix them exactly together, and make them up wit 
a ſufficient quantity of mucilage of gum-dragon, into lozenges of 
about a dram each: of which you may give one at a time, thrice a 
day, or, if need be, 4 or 5 times. 


For the piles. 


348. Take balſam of ſulphur made with oil of turpentine, and oint- 
ment of tobacco, equal parts; incorporate them well, and anoint the 
grieyed place therewith. | | 


Aloetic pills that ſcarce occaſion the piles. 


349. Give of the Frankfort angelical pills, from one ſcruple to two 
ſcruples, or more, for a doſe. 


A medicine for the pain and tumour of the hemorrhoids. 
350. With rags dipt in the patient's qwn-urine, foment the parts 
affected, and then anoint them with ointment of populeum. This do 


three or four times a day; and if the tumours be internal, you may 
2wett a little of the uriue. 


A 


Medicinal - Experiments. 


655 


Mepicing- 


A remedy, by which many dogs bitten by a mad dag, have been preſerved from 


running mad. 


351. Take three whole plants of the herb called roſe-plantain, or by Poiſons to cur. 


ſome, ſtar-plantain, i. e. Lychnis ſalmantica Clus. and having chopt them 
ſmall with a convenient quantity of butter, let the bitten dog take it for 
the firſt day; the ſecond day give him 5 plants order'd 12 and 
the next day 7. 


Againſt the bites of vipers, and other venomous creatures. 


352. As ſoon as ever the perſon is bitten, a hot iron may be held 
as near the wound as the patient can poſſibly endure it, till it has drawn. 
out the poiſon. 


An approved medicine for the bite of a viper. 


353. Apply white hore-hound, beaten into the form of a poultis, to 
the part affected; and give the patient a ſpoonfull or two of the juice 
of the ſame herb to drink. 


Elixir Salutis. 


354. Take of the ſeeds of aniſe, ſweet fennel, coriander, and parſley, Purging me- 
of liquorice, and choice leaves of ſenna, each two ounces ; of raiſins of cines. 


the ſun one pound; of elecampane-roots, and guaiacum-wood, of each 
one ounce. Mix theſe ingredients, and pour on them two quarts of 
Aqua vite ; let them infuſe for 48 hours; then put them all into a hair- 
bag, and ſqueeze them ftrongly in a preſs, and paſs what is ftrained 
through an. hippocras bag, after the 5 


at a time, in the morning faſting, and, if need require, at bed- time. 


A purging electuary, eſpecially for children. 


385. Take an ounce of choice rhubarb, reduced to fine powder, and 


eight ounces of very good currants pick'd, waſh'd, and rub'd dry ; beat 
theſe together in a marble mortar for near two hours. Of this electu- 


ary let the patient take about the bigneſs of a chelnut in the morning 


— and at bed-time: or, if the caſe be very urgent, the medicine 
may de taken thrice in 24 hours. 


A pleaſant purge for children, and delicate perſons. 


356. In the yolk of an egg, diſſolve, by rubbing. in a clean ſtone- 


mortar, about ſix grains of roſin of jalap-finely powder'd; and when 


the ſolution is made, gradually incorporate with it two or three ounces 
of ſuccory-water.z which, by this operation, will be made into a kind 


of emulſion: ſweeten it at pleaſure, and give it in * morning faſting: 


DM 


quor is ſettled. Keep this in 
bottles, well ſtopt, in a cool place, and give of it two or three ſpoonsfull. 
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Aid way to make an artificial wine, that is ſoon drinkable, and ſerves to 

-357. Pour a gallon of boiling water upon three pounds of raiſins of 
the ſun, ſton'd and well bruis'd; by ſqueezing and preſſing, get out 
the * and having ftrain'd it, add thereto a pound of brown ſugar- 
candy. 

| An approved outward medicine to cauſe reſt without opiates. 

"Ref te cane. 358. Take of roſe-water eight ounces, good wine four ounces, ſtrong 
vinegar two ounces ; mix theſe well, and having warm'd ſtupes in the li- 
quor therewith foment the part affected; laying them on moderately warm, 
and taking them off when any ben gr to grow cold: keep fomenting 
33 — quarter, and half an hour, before the patient compoſes him- 

ſelf to reſt, | : 


| A good medicine for rheums, or a cold newly taken. 
"Rheum. 359. To four ounces of ſpring-water put three leaves of colts-foot, 
a pugil of maiden-hair, and one dram of ftick-liquorice: when the 
water is ready to boil, put in the fore-mentioned ingredients; let it 
boil a little, then take it off the fire, and having preſently firain'd it, 
let the patient drink it hot, like tea, whilſt he is in bed: do this 
three or four nights ſucceſſively. | 


| A very good ſyrup for thin rheuns. 
360. Take the ſyrups of jujubes, dried roſes, and of corn-poppy- 
flowers, of each a like quantity; mix and uſe them as neceſſity requires. 


A powerful medicine to ſtop ſharp rheums, 
361. Take a dram of Japan earth, and make thereof a decoction in 
15 five or ſix ounces of white- wine, or ſome diſtilled water. Of this give 
two or three ſpoonsfull night and morning. | 


A ſucteſsful remedy for a kind of rheumatiſm, and a contratture of the limbs 
that followed upon it. 

Abe rhiama» 362. Take the inward bark of an elder-tree, cut it into ſmall bits, 
24ſm. and with them, looſely placed, fill about the third part of a bottle; then 
| pour in as much {mal} ale, or beer, as will fill up the remaining part of 
the veſſel ; ſtop it well till the liquor taſte ſtrong of the bark; and let 
the patient drink a draught once or twice a day; or, if he can, let 

him take it as a diet-drink, | 


Ens veneris, an experienced ſpecific for the rickets. 
; rickth 363. Calcine good Danticl, or rather Hungarian vitriol, till the calx 
* become of a dark red, or purpliſh colour; then thoroughly — 
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by repeated waſhings in warm water, dry it, and mix it exquiſitely with Mepicive. 
an equal weight of pure ſal-armoniac in powder; put the mixture into CN 
a glals retort, able to hold above three times the quantity, and ſublime 
it in a ſand-furnace, by degrees of fire, for ten or twelve hours; iu- 
creaſing the fire at the laſt, till the bottom of the retort be red-hot. 
If what is ſublimed, which is the medicine, be not of a good yellow, 
return it to the remainder, mix it well therewith, and ſublime it once 
more. The doſe is two or three grains to little children, ten or twelve 
to grown perſons, and ſometimes twenty or thirty, in diſtilled water, 
or {mall-beer, but not in milk. It may be given at any time, upon an 
empty ſtomach; but I moſt commonly give it at bed-time. When it 
operates ſenſibly, 'tis by ſweat, and, ſometimes, by urine. I exhibit 
this medicine, allo, in fevers, and other diſeaſes, to procure ſleep, 
which it does more ſafely than opiate preparations. *Tis, alſo, powerful 
againſt worms, obſtructions of the menſes, and to ſtrengthen the appetite. 


An eſfectual medicine for the * 1 of the lips, and to heal parts that have 
the skarf-skin worn off. | 
364. Take two parts of wax, and one of freſh butter, melt and in- Renghneſs of 
corporate them over a gentle fire; and let the mixture drop into ſmall the Lips. 
cakes, upon a glazed tile, dipt in water, or a piece of wetted whitg 
paper. | | 


To take off the heat and roughneſs of the kin, eſpecially on the lips, 
365. Anoint the part affected with freſh cream. 


For a rapture, eſpecially in a child, or young perſon. A 
366. Reduce the root and leaves of dove's-foot-crane's-bill, to fine Repinres 
powder ; and of this let the patient take about half a ſpoonfull at night 
and morning, for three or four weeks together; waſhing it down, each 
time, with ſome ſpoonsfull of red wine. | 


| For ruptures in the belly, eſpecially in children. 

367. Having well cleanſed ſome Solomor's-ſeal roots, ſcrape one ounce 
of them into a quart of broth, and let the patient take a meſs of it 
for his breakfaſt ; or elſe give half a dram, or two ſcruples, of the powder 
ol it, at a time, in any convenient vehicle. 


An uſeful drink for a beginning ſcurvy. 
368. To a quart of ſmall-beer, put over-night, about a handful of The ſcurvy. 
ſcurvy· graſs· leaves; and let the patient drink this liquor at dinner, for 
ſix or eight weeks together. 
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3 An excellent drink for the ſcurvy; 

369. Let two handsfull of water-trefoil work in about eight gallons 
- warts inſtead of hops; and let the patient uſe it for his ordinary 

ink. 

For the ſcurvy. _. 

370. From the freſh gather'd tops of fir, a little bruis'd, abſtract 
ſpirit of wine; and with this liquor draw a deep tincture from other 
freſh tops; of which tincture reduce ſome part into an extract, whereof 
to form pills; keep theſe, the tincture, and the impregnated liquor 
apart, to be employed ſeparately, or conjointly, as occaſion may require. 


For ſcorbutic, and other pains in the limbs. 


371. With red and unſophiſticated oil of peter, anoint, from time 
to time, the part affected. 


| | An experienced remedy for 4 ſhort breath. 
Short breath, 372. Take of choice caſtor powder'd, two, three, or four grains: 
| mix this with ten or eleven grains of Gaſcoign's powder, and ſome little 
| ſyrup, or conſerve; and when taken, let it be waſh'd down with a 


mixture of five drams of peny-royal-water, and two drams of compound 
bryony»water. | 


An experienced medicine for want of ſleep, proceeding from great heats in the head, 
| Sleep to pre- 373. Take the ſcrapings of the uk carrots, enough to make a 
cure. cataplaſm, of about two inches broad, and of the thickneſs of a halt- 
crown, Let the patient apply this, in a piece of double linen, to his 
throat, ſo that it may reach to the jugular veſſels on each fide, when 
he goes to bed, and let it lie on all night; it the firſt application do not 
evail, tis to be apply'd the following night; and ſo a third and 
durth time, if need require. | 


An experienced medicine for the ſmall-pox, eſpecialy. in children. 
Selber. 374. Take the little balls of freſh ſheeps-dung, and having freed 
them from ſtraw, duſt, &c. put a handtull of them, thus cleans'd, into 
a quart of good white- wine; and in a veſſel well ſtopt, let them infuſe 
in a. moderate heat, till the liquor be well impregnated. Strain this 
infuſion, and give of it warm about a ſpoonfull at a time, once in two 
or three hours, or oftener. 


| For heat about the orifice of the ſtomach. 
| Diſerders in 375. Make a ſyrup with the juice of houſleek and ſugar, and give 
the fomach. about one ſpoonfull of it from time to time. 
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A ſtomachic tincture. LAW NY 


376. Take agrimony two drams, tops of the leſſer centory one dram, 
coriander-ſeeds bruiſed one ſcruple, ſaſſafras ſhavings and bark one dram, 
gentian-root half a dram, zedoary-root ten grains; pour upon theſe 
three quarters of a pint of boiling ſpring-water,cover it,and let it ſteep for 
twelve hours, then ftrain it, put it in a bottle; and having let fall a 
drop of oil of cinnamon upon a lump of ſugar, put it into the liquor. 
The doſe is three ſpoonsfull twice a day, an hour or two before meals. 


An excellent external remedy to ſtrengthen the ſtomach. 


377- Take wormwood, mint, and mugwort, and by beating them 
well in a ſtone mortar, make a cataplaſm, to be apply'd ſomewhat 
warm to the ſtomach, and kept upon it for a pretty while. 


An often try'd remedy to ſtrengthen the ſtomach, and take off griping pains in 
or near it. 

378. Take the Enplaſtrum ſtomachicum of the London diſpenſatory, and 
let fall upon it five or {1x drops of oil of cinnamon; rubbing it well over 
with your finger, and ſo apply it to the patient's ſtomach : as ſoon 
as it grows dry, remove it; and having ſcrap'd the plaiſter, and warm'd 
it on the wrong ſide, let fall ſome drops of the oil of cinnamon upon it, 
and apply it again, 


A plaifter to ſtrengthen the ſtomach and cheſt. 


379. Take of cinnamon, nutmegs, cloves, and mace, of each a ſuffi- 
cient quantity, powder'd ; ſtrew ſome of the powder over the bottom 
of a deal box, of a convenient length and breadth, and fit it with a 
cover to ſhut cloſe ; upon this powder lay a piece of clean flanel well 
dry'd, and ſtrew it over thinly with ſome of the ſame powder; then 
lay on another piece of the like flanel, of the ſame dimenſions with the 
former; and upon that likewiſe, if need be, ſtrew a little more powder. 
This done, ſhut the box till the time of uſe, and then take out one of 
the pieces of flanel, and having lightly duſted off the powder, lay it 
on the patient's breaſt, ſtomach, and belly; and let it lie on for ſome 
days. When you 1 its virtue begin to languiſh, ſubſtitute the 
other piece of flanel, and put the firſt in the box to receive new vir- 
tue; and ſo proceed, alternately, as long as you need the medicine; 
adding now and then ſome freſh powder occaſionally. Each piece of 
flanel ought to be long, and large enough to cover the breaſt, and to 
reach from about the paps to the navel, or lower. 


To give eaſe in the pains of the ſtone, even that of the bladder. 
3800. Take the tranſparent ſpar that grows upon the veins of lead- 
ore, and haying reduced it to fine powder, give from half a dram, to 
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Mevicixs. a whole dram of it at a time, in a moderate draught of ſome convenient 
vehicle. That which the diggers name cawk, being white and opake, 


is not the medicine I mean, but the tranſparent matter, which eaſily 
breaks into ſmooth fragments, and in the fire cleaves into ſeyeral pieces, 
ſmooth and prettily ſhaped. | 


A ſafe and eaſy medicine in fits of the ſtone. 
391. Take ſack, or claret-wine, and by ſhaking, or otherwiſe, mix 
with it an equal quantity of oil of walnuts; and of this mixture give 
from four or ſix, to eight or ten ounces at a time, by way of glyſter, 


| For the ſtone. 
382. Give of the ſeed of flix-weed, about as much as will lie upon 
a ſhilling, either whole, or groſly bruis'd, in any convenient vehicle. 


An anodyne glyſter in the ftons. | 
383. Take marſh-mallow roots half an ounce, leaves of the ſame, 
mallows, and mullein, of each one handful), camomile-flowers two pugils: 
boil them in a ſufficient quantity of water to ten ounces, ſtrain, and add 
the yolks of two eggs, and oil of camomile an ounce and half; mix 
and make a glyſter. 


An excellent medicine in fits of the ſtone. 
384. Boil leſs than a handful of red chick-peaſe, or cicers, ſoftly in 
a quart of ſpring-water, till the liquor be red, and well impregnated 
with the ſeeds :- ſtrain this decoction, and ſweeten it with ſyrup. of 
marſh-mallows, out of which all the ſtronger diuretics are left. 


385 Sweeten a quarter or- half a pint of fimple arſmart-water, with 
alittle ſugar, or ſome convenient ſyrup; aromatize it with a little 
nutmeg, and give this. mixture for one doſe. | | 


For the ſtone and gravel in the reins and bladder. 


336; Take equal weights of common daucus-ſeed, and of burdoc · ſeed; 
and having mixt theſe together, put one ounce of the mixture to a 
gallon of ſmall ale, and let the patient uſe it for conſtant drink. 


A good liquor to uſe, as drink, in a long fit of the ſtone: 

387. Make poſiet-drink of three or four- parts milk, and one of 
white-wine, Into two quarts of this poſſet- drink, ſcrape a nutmeg or two; 
add a little juice of lemmon, and, if you pleaſe, ſweeten it a little with 
ſyrup of marſh-mallows. Take of this drink a conſiderable quantity 
at a time, and uſe it often in a day. : 
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A good medicine for the ſtone. LN RY 


388. Sweeten a pint, or a quart, of new ale with pure honey, and 
boil it to the conſumption of about one half, skimming it well from 
time to time. Then diſſolve in it the yolk of a new laid egg; and 
let the patient drink a large draught of this mixture once or twice a 
day, till he find relief, | 


A ſerviceable medicine in an actual fit of the ſtone. 


389. Take the decoction, made according to the London diſpenſa- 
tory, for the ſyrup of marſh-mallows, but with half the quantity of 
the ingredients. This decoction being well clarified, let the patient 
take of it warm, fix, eight, or ten ounces at a draught,. from time 
to time. 


A cure for the ſtone ;, taken out of the hiſtory of Barbadoes, written by Mr. Ly gon. 


390. After the ſtoppage of urine for more than 14 days, the Nog: 
medicine did not only break, but bring away all the ſtones and gravel. 
And in about three weeks after, the like pains returning, the ſame 
medicine had the like effect, within ten hours after the taking thereof. 

Beat the dry pizzle of a green turtle, or tortoile,. which lives in the 
ſea, to powder; and take of it as much as will lie upon a ſhilling, in 
beer, ale, white - wine, or the like; and in a very ſhort time it will 
perform the cure. Theſe creatures are to be had eaſily, both at the 
Caribee and Lucaicl- iſlands. 


To expel the ſtone in 4 fit. 
391. Diſſolve a large proportion of crabs-eyes powder'd, in good 
white-wine vinegar ; and of this drink let the patient take from two 
ſpoonsfull, to five or ſix at a time. 


For the ſtone. 

392. Give every morning faſting, and every night going to bed, half 

a dram of the powder of winter-cherries, in a draught of parſly, or 
arſmart-water, or in a glaſs of white-wine. . 


An often try'd medicine for the ſtone, whether of the kidneys or bladder. 


393. Take of pure white-wine, or Rheniſh, and of fennel-water, each 
one pint; mix them, and add half an ounce of live wood-lice well 
cleanſed, and one lemmon fliced ; let them infuſe in a veſſel well ſtopt, 
for four or five days, and then let the patient take about four ounces . 
at a time twice a day. 


For the ſtone. 
394. Diſtil arſmart in a common roſe-water ſtill, and give ſome ſpoons-- 


full of the water in or before the fits. Ai 
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WSY A chymiſt's ſecret for the ſtone. 


395. Take borax finely powder'd, and make it up with choice tur- 
pentine into pills, whereof one doſe ought to contain from one ſcruple 
to two; waſh theſe down with a few ſpoonsfull of the tincture of Lig- 
num Nephriticum, made in water, or of cochineal ; or if the caſe be urgent, 
you may give from twenty to thirty grains of the borax, and about a 
fifth part of myrrh, diſſolved in two ſpoonsfull of the tincture of Lignun 
Nephriticum. 


To make a nephritic tinfture, often found to relieve in the ſtone. 

396. Calcine oyfter-ſhells till they be very white ; of theſe take two 
parts, and one of Rherniſh-wine tartar; pulverize them apart, and mix 
them diligently ; pour on the mixture a little fair water, and let the 
ingredients work on each other till the conflict be over; then ſtir the 
mixture, and pour on more liquor; and when the efferveſcence ceaſes, 
put on a little more, and ſo proceed till no conflift be made. Evapo- 
rate it to a kind of ſoft mucilage ; digeſt this a while, decant the liquor, 
and filter it, and you will have it, if it be not too phlegmatic, of a fine 
Ted colour. Of this the doſe is from ten or fifteen, to thirty drops, or 
more, in any convenient vehicle. 


An uſeful aliment for ſuch as are troubled with pains of the ſtone. 
397. Let the patient eat five or ſix onions roaſted, and ſparingly but- 
ter'd, either in the moraing, at meals, or other times, if the caſe be 
urgent. The diſtilled water of onions is, likewiſe, uſeful in the ſame 
diſtemper. | | | 


The medicine of a famous empiric for the ſtone. | 
398. Take amber, ſea-horſe pizzle, and nitre, of each a like quan- 
tity, (but in caſe of ulcerated kidneys, put only half the quantity of 
the amber) and an eighth part of nitre. Pulverize each apart, and 
make them up into pills with Chio turpentine; take ſix or ſeven pills (of 
about ten to a dram) morning and evening. 


For the ſtone. 


399. Take Sraburgh turpentine two ounces; grind it well with the | 


yolks of eggs, and mix therewith the following ſyrup. Take water a 
pint and half, Sal Prunella an ounce and half; mix, diſſolve, and with a 
pound of honey, boil all into a ſyrup. The doſe is two or three ſpoonsfull 
morning and night. 


An 
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| Menicine. 
An excellent medicine for the ſtone in the bladder. LY II 


400. Take powder of comfrey-roots an ounce and half, marſh-mallow 
roots three ounces, liqueriſe- powder two drams, ſeeds of daucus of Creet 
two drams, ſeeds of purſlane, and of winter-cherries, each half a dram, 
| nutmegs two drams, ſaffron one dram, the ſpecies Diamargariten frigid. 
ſix drams, ſyrup of marſh-mallows four ounces; mix and make a ſoft 
electuary; of which let the patient daily take the quantity of a walnut. 
It is good againſt the ſtone in the reins and bladder, but chiefly againſt 
the latter; as alſo againſt the ſtrangury, dy ſuria, &c. 


famous lithomiſts receipt for a ſoft ſtone in the bladder, after it has been 
cruſh'd and broken. 


401. Take the waters of melons, citruls, drop-wort, and parſley, the 
ſyrup of the five opening roots, and Syrup. Byſantinus, of each two oun- 
ces, compound oxymel one ounce; mix theſe, and take a fourth part 
of the whole in the morning faſting, and eat nothing after it for eight 
hours; take another fourth at night going to reſt, and the remainder: 
on the day following, after the ſame manner. Then on the third day, 

Take lenitive electuary three drams, ſyrup of damask-roſes two drams; | 
the pulp of tamarinds one dram, diſſolve them in three ounces of | 
whey ; and drink the whole in the morning early. On the fourth morn- 
ing take a dram of the following powder, in a quarter of a pint of the. 
following apozem, and half an ounce of the oil of ſweet almonds.. | 

Take ſandiver, or rather wood-aſhes, the 2 of ſcorpions, or of | 
well-cleanſed earth- worms, Lapis Spongiæ, and Lapis Judaicus, Acorus, the | 
ſeeds of marſh-mallows, gromwell, mil-foil, ſaxifrage, of each a dram ;- 
the ſeeds of lettice, — the four greater cold ſeeds, of each half a 
dram, the troches of winter-cherries, and pimpinel root, of each two 
drams; make the whole into a fine powder. 

Take pellitory of the wall, and marſh-mallow root, of each a hand- 
ful, parfley-ſeed, and liqueriſe, of each half an ounce, the ſeeds of N 
winter-cherries an ounce; boil them in two quarts of rain- water, and | 
one of white-wine, till half is waſted, and ſweeten. the remainder- 1 
with honey. Then, on the fourth day, eat a hedge-ſparrow with your 
ſupper, and afterwards anoint the loins, Pubes, and the whole region 
of the kidneys, with the oil of citron- ſeeds, and of ſcorpions: or theſe | 
oils may be injected into the bladder. And thus continue the uſe. of | 
the powder, apozem, ſparrow, and the oils every day, till the ſand or- | 
fragments of the ſtone come away: with the urine. . | 


For a- ſtrains 
402. In the ſtrongeſt vinegar boil a convenient quantity of wheat-bran, Stains. 
to the conſiſtence of a poultis. Apply this, as early as may be, to the 
part a{f:&ed, and renew it when it begins to grow dry. 
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Fe For a freſh ſtrain. 


403. Take wormwood, and pound it very well in a ſtone-mortar ; 
then put into it as much of the whites of eggs, beaten to water, as will 
make it into a poultis, to be applied to the part affected. 


A ſtrengthening plaiſt er after a ſtrain, or when there is any weakneſs in the 
joynt. 
404. Melt down together, and incorporate two parts of diapalma, 
and one part of Emplaſtrum ad Herniam;, ſpread this mixture (not very 
thick) upon leather, and lay it to the joint to be ſtrengthened. 


For a freſh ſtrain. 
405. Make up clay with as much vinegar, as will bring it to the 
conſiſtence of a ſtiff cataplaſm ; then warm it a little, and apply it to 
the part affected. | | ä | 


For a freſh ſtrain. . . 
406. Take four ounces of bean- flower, and two ounces of wine- 
vinegar; of theſe make a cataplaſm, to be applied a little warm to 
the part affected: but if this ſhould prove too ſharp, boil two drams 
of litharge a little in the vinegar, before you put in the bean- flower. 


For a recent ſtrain. | 
407. Boil a handful of red-roſe leaves in a pint of claret-wine, for a 
little while, in a cloſe veſſel, till the liquor be ftrong of the plant. 
In this, well heated, dip a piece of linen or flanel, and wringing out 
the moiſture, double it, and apply it hot to the part affected; uſing a 
fillet to keep it on. 


p lord Bacon's experienced medicine for a recent ſtrain or bruiſe. 
408. Boil a handful of freſh wormwood, in a ſufficient quantity of 


ſtrong ale, to the ſoftneſs of a poultis; then take it off the fire, and 


when you apply it, which you ſhould do whilſt 'tis very hot, put to 
it a ſpoonfull or two of common brandy. 


A plaiſter for a recent ſtrain. 

409. Take equal parts of the plaiſters called diapalma and oxycro- 
ceum, make of them a compounded plaiſter, to be ſpreꝛd upon thin 
leather, and apply it to the part affected; renewing it, if need be, 
twice a day. | | | 
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A remedy for a recent ſtrain. | 
410. Take two ſpoonsfull of vinegar, and beat into it very well the 
white of an egg ; and ſpreading it upon flax, or tow, apply it to, aud 
keep it on the part affected. 


For a freſh ſtrain. 
411. Boil bran in wine-vinegar to the conſiſtence of a poultis; apply 
it warm, and renew it once in twelve hours, for two or three times. 


To ſtrengthen a part weakned by ſublaxation. 


412. Spread Emplaſtrum Divinum upon ſoft leather, and apply it; 
keeping it on for ſome time. 


An effeftual medicine for a ſtrain. 
473. Take comfrey-roots, beat to a pulp, half a pound, powder of 


Japan earth four ounces, ſpirit of wine a ſufficient quantity; mix and 
apply it to the part. 


A plaiſter to ſtrengthen the Joints after the gout, and haſten the going off of the pain, 

414. Take of paracelſus and diapalma, of each a like quantity, melt 
and incorporate them exattly together, and ſpread the mixture, very 
thin, upon fine leather, to be us'd as a plaiſter to the part affected. 


A medicine, almoſt ſpecific, for a teneſmus. 

415. Mix balſam of ſulphur terebinthinated with linſeed-oil, or 
ſome other convenient oil, till the balſam be thereby ſo far allay'd, 
that the patient may well endure it; and then let him dip his finger 
22 and uſe it as a ſmall ſuppoſitory two or three times, or oftener 
in a day. | 


An experienced medicine to kill tettars and the itch. 


416. Take of flower of brimſtone, ginger, and burnt-alum, of each 
a like quantity ; mix them well, and of this mixture incorporate as much 
with new unſalted butter, as will bring it to the conſiſtence of an unguent. 
With this anoint the part affected, as hot as the patient can well eudure 
it, and let it ſtay on all night; the next morning waſh it off with celan- 
dine-water. But when the patient goes to bed, he is to take a dole of 
ſome alexipharmic medicine, as Gaſcoign's powder, &c. to keep the 
humour from the maſs of blood: he is, alſo, to bathe the part often in 
a day, with celandine-water. | a 
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A remedy almoſt ſpecific for the tooth-ach. 


417. Into a quart of red wine, put one' dram' of alum, and another 
of acorns, a dram and half of galls, and half a handfull of dry'd red 
role-leaves. Boil to the conſumption of near half, and then take it 


from the fire; ſtrain it, and diſſolve in it a dram of Acacia, cut ſmall , 


and with this liquor, a little hot, waſh the part ſeveral times in a day, 
"Tis alſo excellent to faſten looſe teeth, being uſed in the ſame 
manner. | | 

An uſeful remedy for the tooth-ach. 


418. Let the patient lie on the ear that is oppoſite to the part 
affected, and into the other ear let fall two or three drops of the freſhly 
expreſt juice of rue, a little warm, and ſtop the ear lightly with fine 
black wool, or cotton. | 


A very ſucceſsful external remedy for the tooth- ach. 


419. In the decline of the moon, in Auguſt, take the fruit called hipps, 
with all the fuzzy ſtuff that grows upon it; and wrapping it up in a 
piece of thin ſarcenet, tie it upon the arm, of the ſame fide with the 
part affected, and keep it on as long as there is need. 


For the tooth-ach. 


420. Take a handfull of red fage, and a handfull of clary ; ſhred 
them ſmall, beat them, and ſprinkle them with May dew ; then train 
out the juice, put it in a glaſs bottle, and fet it inthe ſun in a window ; 
and when you uſe it, put three drops into a ſpoon, heat it over a candle, 
and drop it, blood-warm, into the ear ; and let the patient eat a cruſt of 
bread; wet either in broth or poſſet, and chew it upon the teeth that ake. 


A good compoſition to ſtop a hollow tooth, and appeaſe the pain. 


421. Take two parts of fine ſugar, and one part of black round pepper, 
both finely powder'd and mixt; put them into a ſilver ſpoon over two 
or three well-kindled coals: and when the ſugar begins to melt, take 
off the ſpoon; and whilſt the mixture is yet ſoft, — it into little 
grains, — ſize and ſhape ſuited to the part affected. 


| To faſten looſe teeth. | 

422. Put maſtic, finely powder'd, upon the end of a handkerchief, 
rub your teeth therewith twice or thrice in a day; and chew maſtic 
ofte 1. Alſo boil pomegranate-flowers with mint or maſtic, in claret 
wine; and gargle, or waſh your mouth often with it. 


A medicine preſcribed to X. Charles I. ro faſten the teeth, 


423. To a pint of ſpring-water put four ounces of brandy ; let the 


patient waſh his mouth with the mixture every morning, and twice or 
thrice a day beſides; and let him, in the morning, roll for a little while, 
a bit of roch-alum in his mouth, | „ An 
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| MExD1cINE., 
ar An excellent medicine to faſten the teeth in ſcorbutic gums. S da 
5 424. Take of choice bole-armeniac two drams, choice myrrh one 
|. dram, roch-alum crude, half a dram, claret-wine one pint ; boil theſe 


? ſoftly for a little while together ; and let the patient uſe the ſtrained 


4 liquor twice, thrice, or oftener, in a day. 
To faſten teeth made looſe by the ſcurvy. 
bt 425. Anoint the parts affected with oil of myrrh, made, per deliquium, 
15 with whites of eggs boil'd hard. 
7 A lotion to faſten the teeth. 
426. In a quart of ſpring-water, boil, for a while, one ounce of the 

beſt Terra Japonica in groſs powder; and having filter'd the decoction, 
keep it clole ſtopt for uſe. | 
G A good aſtringent liquor to faſten looſe teeth. 


427. In a pint of red wine, infuſe about half an ounce of Terra Japo- 
nica, till as much as will diſſolve be taken up by the liquor; decant it 
from the feces, and keep it well ſtopt. 


An uſeful liquor to faſten the teeth, and prevent the tooth-ach. 


428. To a pint of ſpring-water, put half an ounce of clean fal- 
armoniac ; and with the ſolution let the patient waſh his mouth from 
time to time, | 
| An innocent dentrifice. TE” 

429. Take maſtic, and dragons-blood, of each a ſufficient quantity 
* 25 mix them together, and let the patient uſe them as 
a dentrifice. | 


A good and innocent dentrifice. 


430. Rub the teeth with fine powder of red coral, two or three times 
a day; then waſh them with water, in which Sal Prunella is diſſolved. 


To prevent the tooth-ach, and keep the teeth ſound. 
431. Let the patient frequently rub his teeth, moderately, with the 
aſhes that remain in tobacco-pipes, after ſmoaking; waſhing his mouth 
with fair water not too cold. 


To appeaſe the violent pains of the tooth-ach. 


432. Make up a ſcruple of Pilule Maſtichine, and half a grain of lau- 
danum, into two or three pills, for the patient to take at bed-time. 
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| For the tooth-ach. F 
433. Apply a plaiſter of Caranna, between the bottom of the ear 
and the temples, on the ſide where the pulſation of the artery is the 
moſt manifeſtly felt. 


A good medicine for pain of the teeth, proceeding from rheum. 

434. Put of the powder of white hellebore, into a clean linen rag, 
like a nodule, about the bigueſs of a large pea z and let the patient hold 
it between his teeth, with his head and face ſomewhat inclined, that 

the rheum may run freely out of his mouth. 


For the aching of a hollow tooth, 
435. With oil of wax moiſten a little cotton, and thruſt it up into 
the tooth; letting it lie there till the pain be aſſwaged. 


A powerful and experienced topic for a ſore throat. 
436. Take two new laid eggs, roaſted moderately hard, and the pap 
of two well roaſted pippins; beat them well together, and add an equal 
weight of poſſet-curd, made with ale. Having incorporated them all, 
apply the mixture very warm to the part affected; ſhifting it once in 
five or ſix hours. 


An approved remedy for a ſore throat. 

437- Take verjuice of grapes one ounce, honey half an ounce, crude 
alum a dram and half, ſea-ſalt half a dram; powder the ſalts finely, 
and incorporate them very well with the liquors into the form of a lini- 

ment: in this dip a long feather, and with it touch the part affected, 
gargling, between whiles,with a mixture of plantain, and red roſe-water. 


An external remedy ſor a ſore throat. 


438. Sew live millepedes between the foldings of a piece of linen, 
and apply them to the throat, in the form of a ſtay, to be kept on all 


night. 
Amd remedy for a ſore throat. 
439. Take bay-ſalt dry'd, and powder'd; put it into the folds of a 
rag, in a ſufficient quantity to make a ſtay, to be ty'd about the 
throat ; and apply it over night, as hot as the patient can endure it. 


For a ſore throat, eſpecially if inflamed. 
440. Take a little handfull of the leaves of common mallows, and 
eight or ten figs; boil theſe for a quarter of an hour in a pint of new 
milk, and let the patient uſe it yery hot and often. 1 82 
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An experienced medicine for a ſore throat. LARRY 


441. Take one dram of Album Grecum, _ burnt to perfect whiteneſs, 
and with one ounce of honey of roſes, make a linctus, to be very ſlowly 
let down the throat. | 


An experienced medicine for a ſore throat. 

442. Into the foot of a worſted ſtocking, that has been. long worn, 
put a ſufficient quantity of good ſea-ſalt, well dried, or decrepited ; 
and this ſalt being put in warm, the ſtoeking is to be tied about the 
patient's neck, and kept on all night. If by the next day the diſtemper 
be not removed, you may apply freſh ſalt, in the ſame ſtocking as before, 
on the night following. 


A try'd medicine for a ſore throat, cauſed. by acid humours in the internal 
parts of it. 

443. Boil half a handful of the leaves of common mallows, in a 
pint of new milk, for halt an hour; then run it through a clean cloth, 
and let the patient uſe it, a little warm, three or four times a day, as 
a gargle: or elſe let him hold it in his mouth, ſuffering ſome drops to 
ſlide flowly down his throat. 


For a fore throat. 

444. Take a piece of greaſie linen-cloth, which, being doubled, may 
make a bag, in form of a ſtay, to reach from one ſide of the throat to 
the other, and contain as much matter as may make it an inch thick. 
This bag being fill'd with common ſalt, is to be heated throughly, and 
*pply'd to the part affected, as warm as the patient can conveniently 
endure; and when it begins to grow too cold, another like it, aud 
well heated, is to be ſubſtituted in its room : and whilſt this 1s cooling, 
the other may be heated, and made ready for uſe; ſo that the part 
affected be always kept in a conſiderable degree of warmth, for about 
48 hours, if the remedy be ſo long needed. | 


For a fore throat. 

445. Take the white of a new laid egg, by beating reduced into 
water; and with this mix ſo much conſerve of red roles, as will bring 
it to a ſoft maſs; whereof the patient is to let a little bit at a time 
melt leiſurely in his mouth. 


For a fore throat. 


446. Take houſleek, and having lightly beat it in a ſtone mortar, 
preis out the juice hard; to this juice put almoſt an equal quantity of 


virgin- honey; mix them well, and add a little burnt alum, to give it a 
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Mu pic. diſcernible aluminous taſt: let the patient take this from time to time, 
LOY Sy with a liqueriſe ſtick. * | 


{wolt vn An experienced medicine for ſore throats, | 
447. Take of ſcabious-water fix ounces, of wine-vinegar a ſmall 


ſpoonfull, of beaten muſtard-ſeed, and of honey, each a ſpoontull; 


ſtir and ſhake them very well together; then filter the mixture, and 


.ule it as a gargle. 


211 ag FTPrr a ſore throat. 
448. Make a plaifter of paracelſus, three or four fingers broad, and 


long enough to reach almoſt from one ear to the other; apply it to the 
part affected, ſo that it may touch the throat as much as poflible. 


. A garple for 4 ſore an. | 
449. To four ounces of plantain-water, add three or four ſpoonsfull 


of red roſe-water, and mix very well with theſe the white of an egg 
-beaten to a glair: ſweeten the mixture with a {mall ſpoonful of white 
ſugar- candy, and let the patient uſe it often. | 


An excellent medicine for tumours in the throat, and ſome other parts. 

450. To a quart of new milk, put a handful of mallow-leaves, with 
as much of the leaves of night-ſhade, ſhred ſmall ; let them boil, till 
the herbs be tender. Then put into the milk as much crumbs of white 
-bread, as being ftirr'd well with the other ny Aa ks will bring all to 
the conſiſtence of a poultis. This is to be ſpread upon a ftay for the 
throat, or ſome other thing fitted to the part affected, and to be laid 
on as hot as the patient can well endure it; and when it begins to grow 
dold, it is to be ſucceeded by freſh, made very hot, as the caſe ſhall require. 


A A remedy, almoſt ſpecific, for the thruſh in children. 
451. Mix freſh juice of houſleek with honey enough to make it 
ſweet, and then add to it as much finely powder'd roch-alum, as will 
give it a little tartneſs; put ſome of this mixture, with a feather, down 
the patient's throat, as far as conveniently may be: the part affected 
mou d alfo be touched once more within an hour after. 


For the thruſh in young children, or a ſore mouth. r 

452. Fill an egg-ſhel] with the juice of red ſage, ſet it on hot 
embers till it boil, and skim it whilſt any skum ariſes; then take the 
quantity of a pea of powder'd alum, and halt a ſpoonfull of honey, 
and let this be put in the egg, and boil it a little; and when cold, rub 
the child's mouth herewith as often as you ſee cauſe. | 
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An excellent poultis to ripen tumours. 3 


453. Take eight ounces of figs, two ounces of white- lilly roots, and 
two ounces of bean- flower; boil theſe together in water, to the con- 
ſiſtence of a poultis, to be ſpread thick, and laid warm upon the part 
and to be ſhifted as often as it begins to grow dry. | 


A medicine that cured an obſtinate tumour of the knee, 
454. Take a green colewort-leaf, with red veins or ſtreaks, and hay- 


Twmonys. 


ing cut the ribs flat, and almoſt level to the reſt of the leaf, bruiſe it, _ 


and apply it to the part affected, renewing it once or twice a day. 
An effettual fomentation for ſwellings, accompany'd with ſharp humours. 


455- To a gallon of ſpring-water, put as much dry'd ſage, as will 
afford a ſtrong decoction; into which, when it firſt grows hot, caſt about 


two ounces of Caſtile- ſoap, and let it diſſolve therein. With this foment 
the part for a good while together. . 


An excellent plaiſter to diſcuſs tumours that may be reſolved, and ripen thoſe 


that it cannot diſſipate. 


456. Incorporate with the Emplaſtrum de Sapone, about a fourth part of 
Balſamum ſulphuris terebinthinatum, and uſe it as a plaiſter; or in like 


manner, Diachylon' cum gummi; renewing it once in two or three days. 


A plaiſter to diſcuſs or 7ipen tumours. 
457. Take of yellow wax, frankincenſe, and roſin, of each four 


ounces ; melt them together gently, and being ſtrained, make up the 


maſs into a roll for ule. 


An excellent medicine for vapours, or fits of the mother. 


458. Take ſagapenum, diſſolved in vinegar of ſquills, ſtrain'd through 
a fieve, and again thickned; ammoniacum, in like manner prepared, ſteel 
affron, caſtor, of each a ſcruple, borax two ſcruples, ſyrup of Stechas 
a ſufficient quantity; mix, and make pills of a convenient bigneſs to 
be ſwallowed ; of which take three morning and night. 


An uſeful plaiſter for the vapours, ſpleen, and ſhortneſs of breath, when tis 
ner vous. 
459. Take two parts of firained Galbanum, and one part of Aſa fatida, 
nd make thereof a plaiſter, as big as the palm of one's hand ; leaving 
broad edge quite round: and putting a large piece of cotton in the 
: Uddle, apply it to the navel. Py. EW 


4 


prepared, myrrh, and the fæcula of bryouy, of each half a dram, Engliſo 


Vapours. . 
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A rough emetic, by which the venereal diſeaſe has been often cur'd. 


 Penezeal diſ- 460. Take good mercury ſublimate, and Venice-treacle, of each one 


eaſe; 


Vertigo: 


* Veſccatories 
to · mate. 


Ulcers. 


ounce; mix them together, and put them into a quart of ſpring- water; 
ſet them in balneo, to diſſolve in a cloſe veſſel; and of this liquor well 


ſettled, let the patient take about half a ſpoonful, or a ſpoonful, but 
never above a ſpoonful and a half, in four ounces of warm ſmall ale, 
in the morning faſting, and once zin the afternoon, or evening; the 
ſtomach being empty. Every ſecond day intermit, and give a gentle 
purge. | . | 
Againſt a vertigo. 

461. Take of cyprus-roots two ounces, of aniſeed half an ounce; 
make of them a very fine powder, and give as much as will lie on a 
ſtx· pence, in a ſpoonful of wine, beer, or ale; going to bed. 


A ſſom, innocent way of making veſicatories without cantharides. 
462. Put to a handful of crows-foot, about half a ſpoonful of muſtard ; 
and beat them very well together, to the conſiſtence of a poultis, to be 


: ſpread thick, and kept on for twelve or fourteen hours. 


A good medicine to raiſe bliſters. 
463. Upon half an ounce of powder'd cantharides, put two or three 


ounces of good ſpirit of wine; let them lie together for four or five 


days, that the ſpirit may acquire a good tincture; then filter it, and dip 
into it a piece of linen cloth, ſix or eight times double, and of the figure 
and fize deſired. This cloth being throughly wetted, and cover'd with 
amelilot plaiſter, to keep it on, muſt be applied to the part. At the 
end of five or ſix hours, you may take the plaiſter and the linen 


cloth, and find the bliſter raiſed. 


| To raiſe a bliſter without cantharides. 

464. The ſeed of Clemmatis Peregrina, being bound hard upon any 
part, will, in an hour or two, have an operation, like that of another 
velicatory. 

A water for ulcers and ſores. 

465. Take a ſolution of Venetian ſublimate; and having made, with 
very good quick-lime, as ſtrong a lime-water as you can, drop this upon 
the diſſolved ſublimate, till it precipitates no more reddiſh matter: as 
ſoon as you perceive the l quors act no longer upon one another, pour 
the mixture into a filter of cap-paperz which, retaining the orange- 
coloured precipitate, will let paſs an indifferently clear liquor, to be 
kept ſtopt in a glaſs vial. The part affected may be herewith waſh'd, 
from time to time; and, if need be, coyer'd with double linen cloths, 
wetted in the ſame. has | 

A 


ac. nn dS am 


Medicinal Experiments. 


A famous empirical medicine for a ſtubborn ulcer. 

466. Lightly burn to aſhes, the groſs ſtalks on which the red cole- 
wort grows, and, with any fit addition, make a cataplaſm, to be apply'd 
to the ulcer ; and ſhift it at reaſonable diſtances of time. 

A try'd medicine to make a quick exfoliation of a cariow bone. 

467. Take the thigh-bone of a man, and having burnt it black, re- 
duce it to a fine powder, to be carefully ſtrewed all over the part to be 
exfoliated, after ' ſome drops of chymical oil of ſavin have been em- 
ploy'd to wet and ſoften the part, and make the powder tick well: 
this done, dreſs it up, and will ſeldom require a third application. 


45 A try'd medicine for an ulcer in the womb, 
468. Of true Bitumen Judaicum, reduced to very fine powder, let 
the patient take about a dram at a time, in any proper vehicle, once or 
twice a day. | 


An aſtringent liquor, of great uſe in ulcers, and ſome wounds, 
469. Boil two drams of choice Carechu, or Japan earth, in a quart of 
ſpring-water; pour off the clear, and with it, by injection, or other- 
wiſe, dreſs the ulcers or wounds. | 


| For outward ulcers. 

470. Take the green bark of oak, and chop it all together, both 
inſide and outſide, into very ſmall pieces; pour thereon good lime- 
water freſh made, and let it infuſe, till the liquor has acquir'd a deep 
tincture. With this dreſs the ulcer once or twice a day. 


A ſucceſsful water for ulcers and ſores. 

471. To a quart of ſpring-water, add one dram of mercury ſubli- 
mate, finely powder'd; and when tis quite diſſolv'd, drop into the 
ſolution, ſpirit of ſal-armoniac, till no more will manifeſtly precipitate. 
Then filter the mixture through cap-paper, and reſerve the precipi- 
tate for other uſes. The liquor that paſſes, keep cloſe ſtopt in a 


glaſs; and when you ule it, dip linen rags therein, and apply them to 


the part affected twice or thrice a day. 


A ſpeedy remedy for fits of vomiting. 

472. Take a large nutmeg, grate off one half of it, and toaſt the 
flat fide of the other, till the oily part begin to ouze out; then clap 
it to the pit of the patient's ſtomach, as hot as he can well endure it, 
and let him keep it on whilſt it continues warm; and then, if need be, 
put on another. 

Vo I. III. Rrre Emetic 
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| Emetic dropt. 

43. In compliance with ſome ingenious phyſicians; and others, who 
have often employ'd a medicine, that goes under the name of my 
emetic drops, I 'ſhalt communicate the preparation of them; without 
preſſing their uſe any otherwiſe, than by declaring, that ſeveral pra- 
Citioners in phyſic, of differing ſentiments, agree in aſſuring me, they 
have not yet found any emetic to work ſo effectually, nor with more 
eaſe and ſafety, than this liquor; which ſome of them prefer, by 
much, to other antimonial vomits; and eſpecially. to the infuſion of 
Crocus Metallorum. 20) 1193} 1 | 

In preparing my vomitive liquor, I have not always employ'd the 
fame proportion of the ingredients 'tis made of; nor did I find it neceſſary 
to be nice- in this particular. But the proportion I ſomewhat prefer, 
is to take two parts. of well choſen and finely powder'd antimony, 
and three parts of ſpirit of wine; which ought to be rather mode. 
rately ſtrong, than too much rectiſied. Theſe are to be diſtiſ'd toge- 
ther in a glaſs retort, fitted with a large receiver, till there come 
over a great part of the menſtruum; which will uſually, towards the 
cloſe, be accompanied with red flowers, that muſt be ſeparated b 
filtration through cap- paper; and the clear liquor put into a glaſs, 
_ newly waſh'd, but dry on the infide, to be kept cloſe ſtopt from 

e air, 5 

The doſe is ufually, to grown perſons, eſpecially at the firſt time, 
from four or five, 85 . or eight drops. The vehicle may be a 
ſpoonfull or two of wine, black- cherry water, or ſpring- water; drink- 
ing up the liquor immediately after mixing, becauſe there will ſome 
precipitation be made; and then taking two or three ſpoonsfull of the 
ſame vehicle to waſh it down. It uſually begins to work early, and 
does it without cauſing near ſo much ftraining as vulgar emetics, and 
yet makes large evacuations. Having had occaſion to keep long by me 
ſome vials of theſe emetic drops, I oblerv'd, that in time, there began to 
ſubſide a white powder, wherein a large part of the vomitive faculty 
of the medicine may be ſuppos'd to refide; therefore "twill be beſt 
either to employ the liquor ſoon after tis made, or to ſhake the vial 
well, juſt before tis adminiſtred. Toy | 


For ſharpneſs of urine. 5 

474. Take of the dry matter that divides the lobes of the kernels 

of walnuts, beat it to powder; and of this give about half a dram 

at a time, in à draught of white - wine, or poſſet-drink made with it, 
or any other convenient liquor. | Ye 


An 
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An excellent emulſion in caſe of ſharpneſs of urine, eſpecially if cauſed by bliſtring Mzevp1 
W n 


| Naiſters. 
275. Take mallows two handsfull, gum- arabic two drams, barley- 
water a ſufficient quantity; boil all to a quart; to which add ſweet 
almonds blanch'd one ounce, of the four greater cold ſeeds, of each two 
drams. Make an emulſion, ftrain, and add two ounces of ſyrup of 
marſh-mallows; and of this drink at pleaſure. | 


Re | An eaſie diuretic. 
476. Peel off the inner skin of an egg-ſhell, then beat the ſhell to 
a very fine powder: give about a ſcruple of it at a time, in any con- 
vement vehicle. | 


A powerful medicine for the ſtoppage of urine. 
477. Fry chervil with a ſufficient quantity of oil of walnuts, and 
apply a cataplaſm made of it, very hot to the navel; and, if need be, 
to the Os pubis, or ſhare- bone. 


For a retention of urine. 

478. Fry chervil well with freſh hogs-lard, and lay it very hot upon 
the. patient's navel, and the adjacent parts; ſhifting it, if there be 
occaſion, once or twice. | 
An approved medicine to drive the ſtone, and cure ſuppreſſion of urine proceeding 

VN from it. 

479. Take the roots of wild garlic, by ſome called crow-garlic, wipe 
them clean, ſtamp them well in a tone mortar, and ſtrain out the 
juice; with which make a moderate draught of good white wine con- 
ſiderably ſtrong, and let the patient take it once or twice a day. 


For ſharpneſs of urine, obſtruftion of the menſes, and their flowing too much, if the 
diſtemper be not obſtinate. 

480. Give about half an ounce at a time, of the newly expreſt 

juice of ground-ivy, in any convenient vehicle. 


| An old lithotomiſt”s medicine for ſuppreſſion of urine. 

481. Give about fifty grains, or one dram, for a doſe, of the 
Pulvis Holland; ;, and if the neceſſity be very urgent, you may give from 
one dram to four ſcruples, or a dram and half; not neglecting in th 
mean while other proper remedies. 5 


For ſuppreſſion of urine. a 
482. Give about a ſpoonful, at a time, of bruis'd muſtard-ſeed, in 
any convenient vehicle. 
8 Rrrr 2 4 
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RY Dl A medicine almoſt ſpecific for the ſuppreſſion of urine. 

483. Infuſe two handsfull of the flowers of French lavender, in a 
good heat, in a pint of brandy ; and of this infuſion give a ſmall wine. 
glaſs full at a time. | | | 


A try'd medicine for a ſuppreſſion of urine, that is not very obſtinate. 

484. Diſſolve half an ounce of choice Caſtile ſoap, in half a pint of 
white-wine, or ſome appropriated liquor; paſs the ſolution thro' a 
woollen filter, that the more unctuous parts may reſt behind, and the 
liquor pals more clear; put to this five or ſix grains of ſaffron: divide 
it into two doſes, whereof one is to be given a few hours after the 
other, if the firſt do not operate well. | 


| An experienced remedy: for making bivody urine; 
3H 485. Take the waters of the black alder, and of mallows, of each 
three ounces, ſyrup of comfrey one ounce; mix them, and let the 
patient take four ſpoonsfull four or five times a day. 


A powerful diffolving ointment for warts and tumors. | 
486. Take May butter, and having melted it in a moderate heat, mix 
with it, by little and little, as much oil of tartar per deliquium, as will 
give it a ſenſible ſtrong taſt. | | 


| As emfitic's boaſted remedy for the whites. 

Thembiters, 487. Make a ſtrong decoction of the herb ladies-mantle, and let the 
patient drink of it about half a pint every morning faſting; and if 
the caſe be urgent, make an injection of the ſame plant, boiled very 
tender, and let the patient make uſe of it from time to time. 


An excellent remedy for the whites in women. 
488. After due purging give two, three, or four grains of laudanum; 
and inject, four or fix times a day, the follow ing. TT 
Take ſpring-water two-quarts, white vitriol, and roch-alum, of each 
two ounces: powder, mix, and diſſolve. Let the liquor ſettle, and uſe 
enly the clear; | 


+” A powerful medicine for the whites. 

489. Shred. into a pottle of ale, two ounces of white iſing-glaſs, and 
in a looſely ſtopt veſſel, let the liquor ſimmer till about half is waſted; 
ſtrain the reſt, and give of it two. or three ounces at a time, once or 
ice a day. "ew 1 een | 


For 
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| For a whitlow. 
a 490. Beat ſhell-ſnails very well, with a convenient quantity of par- Whitlews. 
s ſley, to be applied warm to the affected part, and ſhifted two or three 


times a day. 


A try d medicine for a whitlow. 
I 491+ Beat houſe-ſnails, ſhells and all, in a ſtone-mortar, till they be 
reduced to the conſiſtence of a cataplaſm; which apply ſomewhat 
warm to the part affected, and keep it on for ſixteen or twenty four 
| hours, renewing it occaſionally. 


An excellent remedy for whitlows on the fingers. 


492. Take a reddiſh or blackiſh ſnail, of the ſort that has no 
ſhell, and having beaten it in a ſtone mortar to the conſiſtence of a 
poultis, apply it to the part affected; renewing it once or twice, after 
it has been kept on for ſome hours. 


For women in labour, to bring away the child. 
493. Let the patient take about one dram of choice powder of Wimb-medi* 
myrrh, in a draught of Rheniſh wine or ſack; or ſome other more e. 
temperate vehicle. 


An often proved remedy to eleanſe the womb of a lying-in-woman. 
494. With the juice of ſheeps-ſorrel, and ſome of the ſtrong infuſion 
of the ſame herb, made in water, and a ſufficient quantity of.ſugar, 
make a ſyrup: of which let the patient take about a ſpooufull twice 
or thrice a day. 


An experienced medicine to cleanſe the. womb. 


495. Take a large white onion, cut it into ſmall pieces, and boil it 
in a pint of water, or leſs, as if it were to be dreſſed for eating. And 
of this decottion give ſeven or eight ounces for a doſe, mix'd with 
about half an ounce of freſh oil of walnuts. | 


To cleanſe the womb, eſpecially after child-bearing. 

496. Take a large white onion, about four ounces in weight, and 
boil it in about a pint of water, with any thing fit to make a very 
thin broth, till a third part, or more, of the liquor he conſumed : 
of this broth, which may be made a little palatable with nutmeg, &c. 
the patient is to take fix or eight ounces, twice or thrice a day. 


For 
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IP wy For a Prolapſus Uteri. 


A 197. A; ly to the patient's navel a pretty large cupping - glaſs; but 


Jet it hot ftay on above a quarter of an hour, for fear of injuring the 


part 1t covers. 


A good vehicle for ſeveral remedies, being of ieſelf uſeful againſt the jaundice, 


and worms in children. 


#+ 


lune, for. 498. The, diſtilrd water of the husks of walnuts, is a very good 


"worms, 


vehicle in ſeveral diſeaſes; particularly in the jaundice: tis a cordial, 
and exceeding proper to be mixt with juleps in fevers. *Tis, alſo, an 
excellent medicine againſt the worms, eſpecially fer children. 


4, apreved medicine againſt the worms in children. 


4599 . Infuſe one dram of clean quick-ſilver all night, in about two 
ounces of the ſtill'd water of goats- rue; afterwards ſtrain and filter 
it. This quantity is to be given for one doſe. 


An experienced ointment for the worms in children. 
oo. Take rue, wormwood, and ſavin, of each a ſufficient quantity; 
and with May butter, or freſh hogs-lard, boil the herbs ſoftly, till you 
have brought the mixture to be very green. Then ſtrain it, and put it 


up for uſe; when you employ it, firſt anoint with it the pit of the 


ſtomach, and part of the cheſt; and after a while rub it pretty well 


upon, and all about the navel. 


A powerful remedy for freſh mounds. 
or. With the juice of celandine, dreſs recent wounds and cuts, 


inſtead of a balſam. 


A balſam to ſtench the blood of freſh mounds, and to heal them ſpeedily. 


Jon. Take good Venice turpentine, and in a limbec diſtil off a large 


part of it with a very moderate fire, till there remains a thick ſub- 
ſtance, of a liquid and balſamic conſiſtence; which is the ſubſtance 


we ſeek for, and ſhould be apply'd as a balſam. 


wv 03 31 An excellent wound-drink. 

503. Take harts-tongue, liver-wort, wood-bugle, wood-ſfage, wood- 
betony, ſouthernwood, wormwood, alehoof, bugloſs, ſcabious, ribwort, 
white-bottles, mugwort, comfrey, mint, agrimony, 2 and 
violet- leaves, cinquefoil, daiſie- leaves, roots, and flowers, wild honey- 
ſuckles, wild angelica, avens, plantain, clowns, wound-wort, hawthorn- 


buds, oak-buds, and bramble-buds. 


Gather 


*e‚ "wy 1 a_—— auth. i. 


ut 
16 


& aw 


Medicinal Experiments. 


Gather the herbs in May, or as many of them as can then be had; Mxpicine, 
and the buds in March, as ſoon as ever they appear; meaſure them, and 


take equal quantities of them, dry them ſeverally in the ſhade 
_ _ throughly dried, put them up in bags, and ſo keep them 
or ule. 

Then take one gallon of ſpring-water, one pottle of the beſt white- 
wine, and two good handsfull of all the herbs, mixed well together, 
being dried; but if green, then ore good handfull of each. Boil 
them in a pipkin to the conſumption of half; then ſtrain it out, put 
to the liquor a quart of honey, let it boil again, skim it; and when 
cold, put it up into bottles, ſtopt very cloſe. Let the patient drink 


morning and evening about a any of a pint, faſting for one hour or 


two after. The liver-wort is beſt to be put in green. If you uſe this 
for any ſore or ulcer in the body, lay a ſearcloth or plaiſter to it, of 
Unguentum Apoſtolorum, Emplaſtrum de minio, or a plaiſter of honey and wax. 

This drink is effecual in ſores, old or new, womens ſore breaſts, 
putrefied bones, cauſing them to ſcale; tis good for any ach in the 


ſtomach, it hath cured the king's evil, and cauſed bullets in the fleſh. 


to come out, tho' they had long continued there. 


An often try'd digeſtive, to be uſed inſtead of baſilicon.” 


504. Take two ounces of good Venice turpentine, and incorporate very 


well with it the yolks of two freſh eggs, and add to it a little ſpirit 
of wine occaſionally; with this dreſs morning and evening, laying it 


on thicker, if the part be near ſome nerve, and thinner, if it be. 


fleſhy or moiſt- ; 
An excellent balſam fer any green wound. 


505. Take oil of St. Fohn's-wort, and Venice turpentine, of each a 
like quantity; ſet them over the fire in a gentle heat, for half an hour, 


that they may incorporate- 


The End of the Third J. olume. 
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A GENERAL 


IN D E 


TO THE | 
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„ — 


N. B. The marks i. ii. iii. rect ro the Volumes, firſt, ſecond, and third; the 
numbers following thoſe marks, to the pages of each Volume; and the letter n. to 
the notes in thoſe pages. Thus i.10.n. direfts to the note in the tenth page of 


_ the firſt Volume. 


A. 


oa 


Cajou, its ſtain how taken out. 
1.294 

Acetum Philoſophorum, what. 
iii.557 

Accidents, what. i. 199, 207, 208 
Aches, remedies for them. iii.603, 604 
Acidities in the blood, a remedy for 
them. 111.504 
Acids and alkalies, not the principles of 
diſſolution. 1.533 
How diſtinguiſh'd from alkalies. ii.6 3, 

| 64, 71—73 
Convertible into alkalies. i. 2 58, 259 
Uſeful in dying. 11.75, 76 
Acids and alkalies ſtrike different co- 
lours in vegetables. 
Acid and alkaline ſalts turn ſulphu- 
rous bodies red. 11.77 
Why the ſame acids have different ef- 
es in — colours. ii. 80 


Vo T. III. 


1.75 - 


*** _— 


Acid ſpirits producible. iii. 380384 
to diſcover their quantity 


of ſalt. iii. 432. n 
The requiſites to make acids work on 
alkalies. 111.38 5. n. 


Acid and alkali, the hypotheſis of 
them examin'd. 111.432—441 


Acids act by means of their ſalt. iii. 


a 432. n. 
May ipitate the ſame bodies 
as — 111.433 


Their difference. iii. 435, 436, 556, 


557 
Not to be judg'd of by the taſte. 
111.436, 437 


"The notion, nature, and force of aci 


111.437, 438. n. 
A new theory of acid and alkali. iii. 
437, 438 


SO The 


IND E X. 


The notion of acid and alkali uſeful. 
| 111.5 55 
Acids, how they affect the blood. iii. 
——— — | | 451. 
5 How they affect the ſerum. iii.q67 
/hether contain'd in. the blood. 
11.457.N. 474 
Whether in the human budy.iii.438 
To diſcover a ſmall degree of aci- 
ity. jn 517 
Acids may cauſe diſtem 
© "they appear to be the remedie 
ii. 75,55 
Several ways of mortiſying acids. iii. 
5 3 556, 557 
Acids of various kinds producible in 
the human body. ni. 55 
Acids coagulate the blood and animal 
fluids. p fii.55$ 
AcidMnor the ſole cauſe of diſeaſes. 
| iii. 558, 559 
Aids and alkalies mortified, do not 


always yield a precipitate. iii. j 39 


560 

Acids may prove correctors. iii. 569 
Adoration due to God. 11.25, 277 
Aber. bart. i. 290 
Its exiſtence examin'd. ii.504—508 
Aſter- birth to bring away. 111.604 


Ankate, a motion in the parts of it. i- 462 


Changes _ in the fire. 11.106 
How form d. 1.131, 132 
Alles, remedies for them, i. 14. 80. iii. 
Mee til | ; $48, 604—607 
/ Whence their cold, and, hot fits. i. 3 56 
Their cauſe. | 11.144 


Rare in Scotland. 111.70, 71, 529 
Air, what, 111.16 
Its origin, 111.264. n. 


Its ingredients of three kinds. iii. 1) 
Its healthy or unhealthy ſtate depends 
upon ſubterraneous effluvia. iii. 
9 | $2 1544 
To diſcover its wholeſomeneſs or un- 
i. 54 


Ll 


wboleſomeneſs. | 
be air more depraved than correct- 
cd by effluvia from the earth. iii. 


1 8 524 
Strange effects of it on a mountain in 
Peru. 1.89, 90 


\ Promotes volatility in bodies. i. 386. n. 
Generated from fixed bodies. 1.386. n. 


rs, whereof _ 


Why heavier than vapour. 1.386. u. 
Suſceptible of effluvia that may cauſe 


meeteors and diſeaſes. 1432 
Strain'd thro' wood. i. 


452 
A ſtrange effect of a ſuppoſed languid 

motion in it. 1.475, 476 
Its rarity at different heights. i.673 
Whether the pr imum frigidum. i.646, 


647 
Its temperature very unequal on the 
hills 2 iii. 53 


Experiments and ob ſervations upon 
its temperature. i.650—565, Hi. 


1 
Its three regions notional. 111.51 
A ponderous body. ii. 286, 410, 411 


Its gravity to water. i. 178. 11.451453 
| FI5, 516,618 
Weigh'd varioufly.. ii.286, 410, 411. 
| 111.50, 51 

Its weight and ſpring aſſerted. ii.410 
—412. 679—683, 691. 448, 449, 
452. n. 

Changes the colours of bodies. ii. 79. 
ili. 28—3C. 91,92 

Its Intereſt in the production of co- 
lours. a 1 ws a 11,622 
Exceeding ſharp in ſome places.ii.430 
In a violent ſtate. 1.469. 11.125 
Proofs of its preflure. ii.68g. n. 695 
| —697 

Its preſſure manifeſted to the eye. ii. 


702, 704 
lis different preſſure at different 
| heights and different parts of the 
earth. iii. 48, 49 
Raiſes water in pumps to a certain 
height. ii. 300, 311 
Whether it has a principle of levity. 
| 11.363365 

The preſſure of its ſpring under wa- 
W 6 [2 ; „ N 11.36 5—367 
Air-bubbles in the exhauſted receiver. 


i 25114 11.363 

Air, odd alterations in it, ii.423—425 
Its refiſtance. ii.369 
Its different moiſture at different 
times. 9 614377 
- Moiſture in the air the cauſe of cor- 
ruption in bodies. ili.6T 


To judge of this moiſture. ii.377, 3 + 


INDE X. 


111 effects of this moiſture. ii.3)8—390 
A moiſt air unwholeſome. lii.25 
The great power of this moiſture on 
various bodies. 11.382—386 
An inſtance of a prodigious moiſture 
in the air. ili. 25 
The air's moiſture the cauſe of the 
3 of the Nile. 111.69 
The uſefulneſs of making experi- 


ments upon it. 11.407 

Air- pump, its origin. 11,407 
Deſcription. 11.408 
Farther improvement. 14.474, 475, 
555, 556 


Phenomena. ii.410—412. 68$3—697 
The law or manner wherein it ex- 

hauſts the air. 11.410. n. 
The modern air-pump deſcribed. ii. 


409. n. 

Air, its ſpring and preſſure explain'd. 
| 11.410—412. 6679—669 
ObjeRions againſt its ſpring examin d. 
| 11.652—657 

In what proportion to the force em- 
ploy'd, it is condenſed or dilated. 
1.66 9—673 

Its elaſtic ſtructure explain'd. ii.4r0, 


4711 

The great ſpring of included air. ii. 

| 412—41 5. 475477 
How to increaſe this ſpring. ii. 41 3. n. 
Its elaſtic force or dilatation meaſur'd. 
V.414, 415, 470 

Whether air may be generated a 
tranſmuted. 11.42 9—433 
Contain' d in various bodies. ii.42 5— 

| : 434 
and liquors. ii.531, 532 
Its gravity when expanded under wa- 


ter. 11.435—437 
May be of different denfities in aide 
rent places. 11.445, 454 
Its penetrating power. ii. 450, 451 


Will force thro {ome fluids. iii. 51 
Whether it can paſs thro' quick-filver. 


| 11. 704—706 
Rarified by heat. 11.451, 452 

 Abounds with light. 11.456 

Its effects with regard to light. iii. 
| 57 K 


Its ſnare in various phenomena. 3 
287 


| The uſe of its ſpring, 


Why it freezes not. i. 30 
Its parts variouſly agitated, 1.315 
Capable of affording a liquor and a 
alt. 1.315 
Alterable by unſuſpected cauſes. ii. 
458, 459 


How it regards cold and heat. i.650 
— 665. 11.460. 1174 
The temperature of its different re- 


gJions. 1.693—695 
Its uſe in reſpiration.” ii.465—472 
Thicken'd with teams, is unfit for re- 

ſpiration. 11.466, 467 
How reſtorable from ſuch a ſtate. 
11.465 


How long a quantity of air will ſerve 
for reſpiration. iii. 4 n. 
Some creatures will long ſuſtain the 
want of air. 11.470, 471 
11.471 
Its neceſſity to the life and motion of 
animals. 1i.471, 472, 547, 548 
May differently modify the motion of 
the particles of bodies. ii.473, 474 
Raiſes weights by its ſpring. ii. 480. 


ili. 51 
The external force of its natural ſpring 
upon ſolids. 11.481, 482 


Its pring raiſes quick-filver and water 
to different heights, ii.485, 486 
Whether it contributes to the elaſticity 
of bodies. 11.489, 458 
To make its preſſure ſenfible. 1i.490 
Its power to raiſe quick-filyer, tho' 
ceming to preſs diſadvantageoully, 
11.494, 495 
To meaſure the force of its ſpring, 
li.513, 5I4 
To make a ſmall quantity raiſe a 
great weight. 11.514, 515 
Its efficacy in the production of flame, 
11.517—519 
The relation between it and the vital 
flame of animals. 11.524,52 
Its effects on animals when rarifed 
11. 537, 538 
Retains its preflure, tho' unfitted 
reſpiration. 11.542, 543 
How render'd unfit for reſpiration. 
| i. 544 


Siſſz Rarj- 


IN PD E X. 


Rarified to a ſurprizing degree with- 


out heat. 473 1 
Its a berg increaſed and di- 
miniſhed. . iu. 19—21 


The duration of its ſpring when 2 
panded. _ il.551—553. On. 
Condens d by cold, and violently com- 
preſs'd without engines. i. 626-629 


| : i. 53, 554 
A table of its condenſation. 11.671 


How far condenſed by the cold of 


England. Wy 1.654, 655 
Greatly rarified by art. 1.468 
A ſurprizing difference in the extent 
of the ſame quantity rarified and 
compreſs d. ii. 5 54, 555. En. 
A table of its rarifaction. 11.673 


To condenſe and rarify the ſame par- 


cel. ii. 562 
To determine the force of its expan- 
111.47, 48 


on. 
The figure and ſtructure of its parts. 
Mette, ü. 55 5. n. 111.17 
| Attempts to produce air and examine 
EPR * 111.23 
To produce artificial air. ii. 560. iii. 
21—23 
Deſtroy d or imbibed by liquors. iii. 23 
To transfer artifical air. ii. 560, 561 
Jo filter air thro' water. ii. 561, 562 
Produced from bodies. ii. 565-568 
Its production hinder'd in bodies. ii. 
J68—577 

Artificial air produces different effects 
from the common. ii. 55-588 
Compreſs d air has different effects 


from the common. ii. 588— 595 
Artificial air, its effects animals. 
| 11. 595—600 
Artificial air 8 11.626, 627 
Extraordinary Productions of air. ii. 
612—618 


Produced with different celerity in 
vacuo and common air. ii. 627-629 
The obſervations to be made upon it, 
towards giving the natural Fitory 


of a country, 11.5 
Heads for a general hiſtory of the 
air. 111.15, 16 


Solid, mineral, and unelaſtic bodies 
ord it, H 


? Fountains made to play by its ſpring. 


111. 18 


a How dryneſs in it may produce a 
change in bodies. 


I11.2 2, 24 
Obſeryations upon its ſtate as to dry- 
neſs and moiſture, iii.23—25 
Terreſtrial ſteams in the air. iii.25, 
* 26776 

Celeſtial influences in the air. ili. 33 


Sulphur in the air. iii.31—33. 313. n. 


Its operations on ſounds. 11.41 
Its weight, with the effects thereof. 
| - Ui.41—45 

What quantity preſſes upon a ſquare 
_—__ 111.47 
Generative, maturative, corruptive 
and diflolving powers in the air. 

| Hli.61—63., 82—$4 

The air of ZFameica rots filk. iii.6: 


The air of Braſil changes the colours 


of clothes. 111.64 
Render'd poiſonous by paſſing thro' 
hot Metals. Iii. 6 3. n. 
Its effects on the odours, taſtes, and 
textures of bodies. iii. 64, 83, 84, 


. 91,92 
Uncommon qualities introduced into 
bodies by the air. iii.68, 69 


N to manifeſt hidden qua- 
ities in the air. 111.9—94 
Its qualities greatly alterable by heat 
and cold. | 111.74 
A dry air unfavourable to the pro- 
duction of inſects. 111.68 


The air gives an emetic quality to 


ſome medicines. iii. 68, 69, 82, $3 


The matter of pots and bricks im- 


proved by the air. 111.69 
Air, how it contributes to vegetation, 
generation, liſe and death. Iii. 69,4 
A vital ſubſtance in the air, and 
whence. ii. 174. n. iii. 87, 82 
The temper of the air whence uni- 
verſally deri vable. 111.69 
The manner of its action. iii. g, 50 


To purge air of its noxious qualities. 
: | 111.71 
The air wholeſome at Sv. Helen J. iii.; 
The air may act as a menſtruum. iii. 
| 7778 

Semi- 


Seminal corpuſcles in the air. iii. 82, 83 
A lixivious property in the air. iii. 83 
Acid vapeurs in the air. iii. 213. n. 
The fame body coagulated, and ren- 

der'd fluid by the air. iii.$4, 85 


Contagious diſeaſes from the air, iii. 


| ; 85, 86 
Air neceſſary to calcination. iii 20 
Whence ſudden changes in the air. 

rot t%S. 

Agitation promotes diſſolution. i.528 

Alabaſter made to reſemble a fluid. i. 

312, 313, 330 


To make figures of it. i. 330 
Its coagulating property when burnt. 

1.341 
Turns yellow in burning. ii. 40 


Alagueca, a ſpecific for hemorrhages 1.79 
Alcanna, its green juice dyes the skin 


red. 11.101 
Algebra, its excellence. 1.118 
Ale preſerv'd. 11.635, 636 


: Treated pneumatically. ii.576, 577 
Aliment preſerv'd by excluding the air. 
. 1.52, 53 

Ways to diſcover its whole ſomeneſs. 
1.53 

Alkabeſt, a ſurprizing liquor made in 
yu of it. WA 
Its ſtrange properties. i. 142, 267, 338, 
373,385, 532, 533, 336, 537+ fi. 

275, 284, 343, 345, 347, 348, 404, 


407, 417 

Alkalies, the ſigns of them. ii. 63, 64. 
| 71—73 

Uſeful in dying. 11.74—76 
Alkaline Salts, whether always pro- 
ductions of the fire. 11.310, 371 

Of the ſame general nature. iii. 3 14, 


315 
Fixed ones how produced. iii-359, 370 
Native. 111.371, 372 

An alkali from ſea-ſalt, 111.372 
Made ſeveral ways. i. 37 2—374 
Tranſmutable into other ſubſtances, 

m. 374, 375 
Alkali and acid, the doQrine of them 


examin'd. 111.432—441 
To meaſure the force of alkalies. iii. 
433. n. 


| Their difference. iii.434,435 556,557 


INDEX 


Not to be judg'd:of by the taſte; , ili. 

| | 436, 437 
Fal alkali what. 111.437. n. 
| How alkalies affect the blood. iii.451 
How they affect the ſerum. 111.467 
Contain'd in the human body. 1iii.458 
Aloes, melted by the heat of ſome cli- 
mates. 1.467 
The dark-colour'd aloes-plant bf &. 
Jago loſing its bitterneſs under the 
equator, and turning green. ii. 63 
Alum what. 
Whether it moſt abounds with an acid 


or ſulphureous ſalt. 11.53, 64 
Nearly allied to vitriol. 11.102 
How made. 11.102 


Employ'd as a precipitant, may itſelf 
be precipitated. 11.102, 103 


Cryſtalliz'd with nitre. 1425 
Alum- ore robb'd, regains its ſalt in 
the air. 10 111.89 
Amalgamation what. 111.405, 406 
Whereon it depends. 111.426 


Made with a ſmal] proportion of mer- 
cury to that of gold. iii.q11, 412 

An odd way of amalgamating gold. 
1.426 

A hard amalgam with mercury. i. 
343,344 

Amber, a ſubſtitute for it. 1.29, 30 
Communicates its taſte to menſtru- 


ums. | 1.428 
Its effluvia made ſenſible, 1.482 
Burnt i vacuo. 11.605 


Its renovation attempted, i.245, 245 
Recover'd from its tincture. i.331 


A balſam made of it. 1.245, 246 
A quick way of making a tincture of 
it. 11.499 
Its tincture drawn with ſpirit of wine. 
1.16 
Its electrical virtue excited by tho 
ſun. | 1.400. 111.52 
Attracts the more vigorouſly for cha- 
; 3.50 
Attracts in vacuo. 3-44 
Attracts amber. 1.509 
Improved in its electrical virtue. i. 
510, 511 
Changes effected by the air in its 
tincture. i 1.583 


Anj- 


1.387. 11.102 


- 


IND E X. 


Animals included init. i. 34 t. ili. 111 
Iields light by night. iii. 155. n. 


172. n. 


The ſalt of it. 111.26) 
Its volatile ſalt acid. iii. 369 
Digeſted with ſpirit of human blood. 
111.48 1, 490 

Loſes its electricity upon a chymical 
analyſis. 111.335 
Amber-greaſe, what. 1.548 


Loſes little by emitting effluvia. i. 
400, 412 

Changes obſerved in a ſolution of - 
i.583 


Amels, how made. i.193, 231. 1i.99 


A . one made of a blue and yel- 

ow. 11.59 
White amel. 11.99 
The matter of them. 111.428 


Americans, many of them not Negroes. 
11.43 

Amethyſts, German, how counterfeited. 
11.109 

Found _— iron and tin-ore. iii.107 
A white kind. 111.108 
Contain extraneous bodies. iii.111 
Amulets, their uſe in phyſic. 1.445 
Analyſis, chymical, not practicable upon 


all bodies. 111.259—271 

The analyfis of vegetables. iii. 262, 
279. n. 

Varies with circumſtances. iii. 267. 
Anaſarca, a remedy for it. 111.607 


Anatomy, how to improve it. i.23, 68m. 


11.178 

The advantage of it to phyſic. i 2y 
—2 1 

Forbid in Mu ſcouy. bh 7 
To preſerve anatomical preparations. 
i.29—31 


Angels, how govern' d. 11.272, 273 
Animals, the wiſdom expreſs'd in their 
| Cure. 1.7. ii. 151—166, 269 
Small ones found in vinegar. i. 14 
Their growth. 1.440. ii. 23 3. n. 
Propagation 4 ſemi ne. 11,269, 270 
'Their number. 11.259 


The ſtructure of heir table parts. 
| | 1.440 
"Their ſtructure compared with that 
of finely-figured 


8. 11.167, 177 


Whether their parts were made be. 
fore the uſe of them was thought 
11.178, 179 
Admit external effluvia. 1.444 
A fitneſs in the parts of their bodies. 
g ii. 179 

The care and conduct manifeſt in 
them. ii. 180, 270. 
The different ſtructures of their 
mouths. ii. 186,18) 


To be confider'd as parts of the uni- 


verſe. 11.191 
Why they have different prerogati ves. 
11.192 

Whence unhurt by the preflure of the 
Atmoſphere. 11.368—371 
How affected by the moiſture of the 
air. ii. 382, 383 


Included in vacuo. ii. 460—462, Cor 
Reptiles in vacuo. 11.544, 545 
Diſſected after dying in vacuo. 1.462 
Die convulſed in vacuo. ii. 462, 470, 


| 471 
What they are. 11.471, 472 
The cauſe of their death iz vacuo. 

1.464, 465, 692 


Shut up with flaming ſpirit of wine. 
; li. 524, 525 

Weigh'd before death, and after, ii. 
27 

Their ſuffocation in air, contpared 
with their want of air. ii.535— 
Included in rarified air. ii. 5 37, 39 
Included in the ſame air changed as 
to rarity and denſity. 1.53 539 
Their fluids expand in the air-pump. 
11.540, 541, 544—549 

An attempt to produce animals in va- 
cuo. ii. 539, 541, 542,548, 549 
Solid animal ſubſtances reduced to a 
peculiar liquor. 1.76 
Animal ſubſtances mixed with oil of 


vitriol. i. 569 
Animals produced from water. iii. 285 
Compoſed of mixed bodies. ili. 338 


Real ones contained in fluids. iii. 502 
Ani ſeeds, their diſtill'd oils. iii. 316, 31) 
Annealing, the materials for it. i. 747 
Anodynes, the moſt innocent kind of 

them. 111.587 
Anti- 


w _— — * w 


IND EX. 


Antimony, affords ſulphur and quick- 
lver. 1.6 

Its ſulphur what, and how obtain'd. 
iü. 272, 277» 39 bs 395, 396 

A red tincture of its glaſs made expe- 
ditioully. 1.7. 11.77 
The red tincture of its glaſs not pre- 


cipitable by alkalies, conflicts not 
with them or acids. 1.77 
How beſt prepared for ſome uſes. 
| i. 
pound mixed with lead. 11.316 
How corrected. 1.60 
Diſtill'd with a menſtruum like vine- 
gar. 1.73 
The antimonial cup. 1.102 
Sublim'd to advantage with ſal- armo- 
niac. 1.375 
Its regulus and glaſs yield purgative 
expirations. 1.399 
Its various operations. 1.1 52 
The different kinds and goodneſs ot it. 
i.157 

Its glaſs ſoluble in ſpirit of vinegar. 
1.412 

Made volatile. 1.426, 427 


Conceives heat with ſublimate. i.571 
Its renovation attempted. 1.246 
The colour of its glaſs and calx. ii. 96 
Its calx made into a red glaſs. ii. 39. 


| 111.418, 419 

Its glaſs how adulterated. i.3 9 
how corrected. i.74 

An excellent tincture of this glaſs. 
| 1.74 

By whom treated of. 1.5 


Precipitated in a white powder. ii. 54 
Ma ford white flowers. ii.81, 96 


Its flowers how corrected. i. 60 
Pilulæ per petuæ made of its regulus. 
111.125 


Communicates medicinal virtues with- 
out ſenſible loſs of ſubſtance, iii. 

| 127 
Diſſoluble in eil of turpentine. iii. 
X 318 

Taken crude. iii. 57 
Made into a dia phoretic with ſea-ſalt 
and ſalt of tartar, ni. 575 
May afford various medicines. iii. 583 
An antimonial intufion, lih64$ 


Antimonium diaphoreticum and ce- 
ruſe of antimony, render'd emetic 
and noxious by the air, how reſto- 


red. 111.68 
Antipathies, vatious kinds of them, i. 
94—96 

Accounted for. iii. 87 
Anti per iſtaſis, the vulgar notion of it 
examined, 1.689—711 
Arguments for it. 1.689, 690 
Arguments agaiĩnſt it. 1.690—711 


Ants, their provident diſpoſition and ſa- 


gacity. 11.182 
Included in vacuo. 11.547. ili. 72 
Apoplexy, remedies for it. 111.607 
Appetite depraved, a remedy for it. iii. 
607 

2 to increaſe their growth. i. I 10 
ow propagated. 1.250 
Froze and thaw'd. 1.603—605 
Treated pneumatically. ii.567, 568, 


609, 630, 632, 645, 646 
Apricocks, treated pneumatically. fi. 
$72, 573, 583, 584, 586—606 


Preſerved. 11.636 
Aqua fortis, its ſeveral uſes. 1.133 
Its preparation improved. 1.133 
Recovered after being uſed as a men- 
ſtruum 1.133 

A ſubſtitute for it. 1.134 
A kind that grew yellow upon gold. 
1.166 

Diſſolves camphire, but coagulates 
oil. 1.179, 332, 333. li 435 
The cryſtals of its caput mortuum, 
how — — 1.242 
Produces different colours in different 
bod: 11.19 


ies. 
Effects of its inviſible effluvia. i. 418 
Its caput mortuum made into a noble 
ſalt. 1.64 
Yields red fumes. i.:$0.11.67, 68 
Deftroys the green colour of verdi- 
reaſe. 11.39 

Is — too ſtrong to act as a 
ſolvent. i. 165. 11.335 
Treated pneumatically with iron. 11. 
622 

Included with fix'd nitre in vacuo. 
11.619 

How made to diſſolye gold. i. 529 
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Doepri ved ef its corrofiveneſs. 1.530, 
"4's ; % * 542. iii. 568 
: Made actually ſweet. his! 


1.540 

Acquires different taſtes from different 
bodies. 1.541 
Ihe various bodies it diſſolves. i. 541 
Its quantity of acid ſalt. iii. 432. n. 
Lets tin fall. 111.435 


Aqua regia will ſometimes diſſolve fil- 
ver. 1 1.167. n. 
How diſtinguiſhed from 


Aqua fortis. 
L 1.532 
Areometer, an inſtrument to ſhew the 


comparative weight of fluids. iii. 
1 433˙ n. 
Arcanum duplicatum, what. i. 64 


Archimedes, tranſported at a diſcovery 


he made. 1.4 
Arguments, poſitive ones of greateſt 
force. | | 11.227 

_ Ariſtotle, his reaſon for the ere& ſtature 
of Man. 22 i.5 

Said to have borrowed from Solomon. 
1.6 

Excludes a Deity in the government 
of the world. ii. 107 

His definition of nature. ii. 112 


Hs veneration of nature. ii. 114, 115 
His way of philoſophizing. ii. 261 
Armies, their march how diſcoverable 
| at a diſtance. 1.480 
Aromatics, why in diſtillation they yield 


a white liquor. ii.32 
Arrac, its reputed preparation. i.52 
Arſenic, its compoſition. 1.386. n. 


Made into an anti- venereal balſam. 


1.59 
Melted with copper. 11.48, 100 
The white cryſtalline fort, how pre- 

pared. 1i.100- iii.537 
This white fort more poiſonous than 

orpiment. 111.537 
Fulminated with nitre. 
To diſcover it, if mixed with liquors. 

111.509, 510 

Its taſte. iii.509 
Whether an alkah or acid. iii.509,510 
The remedy for it, taken at the 
mouth. Ai. 53) 
Native arſenic what. 111.537 
The ſymptoms it produces as a poiſon. 
11.53), 538 


iii.359, 30 


Arſmart-water, good in the ſtone. i. 

| 6 

Aſu fetida, loſes little by exhalation, 
1.41 

Aurum, correfted, and render'd diu- 


i FERC. 1.60 
Aſcent of liquors in capillary glaſs-tubes 
whence. 11-448. n. 
Aſpes of vegetables how turned to glaſs, 
| | 111.267, 420 
Aﬀſeites, curable. i.45 
Aſparagus, its effect upon the urine, 
| 70 

Aſperity, concerned in the colours of bo- 
dies. 11.5—13 
Aſaying, a deſideratum in it. i. 130, 
N 136 
Aſſes-milk medicinal. 111.579, 580 
Aſſociation of ideas, an i of it. 
1.485 

Aſthma, remedies for it. iii. 588, 607, 
| 608 
2 a powerful one. 1.371 
rol:gy, an apology for it. iii.34—36 
ſtronomy, by whom firſt cultivatad. 

0 1.6 

Depends upon mathematics. i.120 
What it > wy we 1.291 


Difficult to make exact obſervations 
in it. | 1.178 

A new uſe of it. 11.34—36 
Atheiſm aboliſhed by philoſophy. i.24 
Atmoſphere, whether in a natural or vio- 
ent ſtate, 1.467, 468. 1i.126,416 
Its preſſure computed. ii.442, 443, 
727. 111.42, 50. 

Effects of its weight. ii. 49, 480, 483, 
710, 720, 721 

To eſtimate the weight of a cylinder 
of it. 11.499 
Vaſtly rare at the top. ii.5 54455 5- n. 
Its preflure, un TT. 
Its 5 how ſuſtained by animal 


es. 11.368—371 
Its 3 one cauſe of coheſion in 


ies. 1.321—327 

Its preſſure made ſenſible. ii. 24, 25 

Varies in its weight. i. 29a, ii. 377 
Its height. 1, 453—455 

Various alterations in it. ii. 424. n. 

Preſſes 


Preſſes upon bodies under water. ii. 


| 42 5——428 
Exerciſes a preſſure upwards. ii.44r, 
The figure of its ſurface. Ra 
Why a moiſt one lighter than * 

| 1.386 
Tho uſts of atmoſpheres. ii.qor. n. 


The earth's atmoſphere compoſed of 
numberleſs different kinds of efflu- 


11.26, 76 


via. 
Various kinds of ſalts in the atmo- 
ſphere. _ - lik2 6—2$ 
How to diſcover the different ſalts in 
the atmoſphere. 111.28—31 
Its weight may determino the human 
body to health or fickneſs. iii. 4, 


| 42 
Solid bodies have an atmoſphere. 5 | 
12 
Atoms, what. 1.403 
Attraction, inſtances of it in boo 
1.386. n. 
The nature of it. ii.711—713 
Its ſhare. in the compoſition of ſalts. 
| | 11-86, 87 N. 
Its cauſe hinted. 11.498, 499 
Attrition, the power of it. i. 491, 492, 
497 


Its effect in vacuo. ii. 510, 511. & n. 

i, their ſuffocative effects. iii. 524 

urora borealis, a remarkable one in 
Scot lama. | 


ond iii.So, 61 
Accounts of this phenomenon. iii. 
Fg. n. 

Aurum fulminans, how prepared · i. 148. 
| Drama 

| Madeto go off in vacuo. ii. 519 
Its medicinal virtues. 1.87, 148 


Made with ſpirit of human blood. 
| 111.482 
Aurum potabile, expeditiouſly prepar'd. 
i. 
Counterfeited cheap. 14 
e 
B dite, an odd effect of its found. 
1.4 3. 
Balauſtins, various changes of colour 
Weed in their under. ii 81. 8 
Vo . III. 
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Balſam of ſulphur with ſpirit of wine. 


1. 151 

Of — terebinthinated, its medi- 
cCinal virtues. iii. 584 
Balſamus ſamech, what. iii.286 
4 Imitated. ta ib. 
ananas, ripen are ga- 
thered. n | * 
Sarbadbes tar carried into the ſea. iii. 
| 221, 222 

Bark, when beſt gathered for tanning, 
Peruvian,recommended for agues and 
other diſtempers. 1.14, 42 
Barometers, how made. 11.423 


Odd phenomena of them. ii. 423, 424 
Their theory. | 11.424-0. 
A water-barometer in vacuo, 11.425 

A mercurial-barometer in vacuo. ii. 

490, 491 

Fill'd with different kinds of mercury. 

| | 11.492 

Portable barometers, how made. ii. 

| 8 492—495 

Uſeful in taking heights. ii. 494. tit. 

FEY 49 

One compos'd of mercury and water. 

To 1.495, 496 

A ſtatical one deſcribed. iii.42—4 5 
Directions relating to them.  1ii.4 5 
Differences in them from ſituation. 
7. | in. 45, 46 
Subject to great variation. 111.46 

Mercury ſtanding at an extraordinary 
height in them. 111.46 
A ſudden riſe and ſudden fall of them, 
ſollow'd by violent ſtorms. iii.45 
Foretel a change of weather. iii.49 
Bats, their ſtructure. 11.186, 187. 
A large ſpecies of them. 11.166 
Baulm, its Ens primum how 
75 


1. 
Beans, the force where with they expand 
in growing. 1.285, 288 
Afford three Finds of ſpirits. 11.382 
Treated pneumatically. ii.615, 621 
Bears, a white kind. 1.672,673 
Beaver, his make and conduct. ii.182, 


1385 
Beech wood, its odour. 


Tttt Beef, 


1-545 - 


List ir eyes. ii. 163 
Preſerved. , 640642, 644 How they digeſt their aliment. ii. 166 
Treated ral pou 648. Their 2 15 building and pla. 
582 111 5 ander cdeing their 5 21 0 01: nz 
Beer, frozen. | ke 1.60) The neſtsof ſame bird. uſod for ſauce. 
Preſer ved. ii. so5 Eff 1.183 
Beet, thHr becom and politics. ii. Paeumatical experiments made upon 
185, 182 them. 11.467; 468, 524, 525, 534 
[Poeymatical experiments made upon 538, 543, 594, 599 
vai # bows Dd Ab$95, $96) iſ with orpiment compouncas 3 
Feetles 1 118 VAacuo. ii. 546, 547 
Beings, che kinds 4.219 With other ingredients a —— 
How ſucceſſive beings are be to eſti n.2), 28. u 
wated. : 1.218 e turn'd intoa medicine. i. 59 
Bells affected by a Light motion, 6.478, a liquar that expands with 
Ho th thor = Bi 1 tat 3 my — 
ow t eee d 5436: ittern, precipitate i. 482 
f 1495 I by art, and de- 
To denden t their — 5 1.494 1.549, 541 
Bell metal, its compoſition. i. 148. iii. 4 in the ſea. ib. 221 222 
125 Blackneſs, its nature ſhewn by experi- 
Subject to crack in cooling, | | ments. ji.33—42. 
Bellows in vacuo. ii. 503 3, — Whether op fite to whiteneſs, "il 3s 
Beujami desk ll liquor varlghle m .Diſti from darkneſs. 
1.329 Black bodies reflect ſome light. 2 
The uſe and virtues of its tincture. Whather blackneſs receives no other 
1110 ,-v;colour. 0907 11.47, 48 
Inzed tinctute tum d white. ii. 4) Whence in negroes. 1. 42—46 
white sr Suddenly 7 and Cog 
Yields.a ſubſtanee mate 3 dr. ii 2 ubs 4.5 
54 ed tad thaw'd than water. Notinconfiſtent:with beau 24 
e 1.583 Rooms hung with black m — 
bein | 11,108 and darke. 11.35 
Bezoar, to. — i it be genuine A. black mod eaſily made white. 
as lit Hohl. 1. 750 20 11.49 
Jts eryilalac.. > *nglois ved be zal the The chymical doctrine of blackneſs 
; Inferior in virtue — calcnlus bu- examine. e 
mans. M e F. Theor uifites to it. 
Its ſpecific gra vit. Ji.3a8 Why it diffuſes itſelf Wia. 
A counterfeit ſtone detected. 11-329 © Wh fire and putrefafion render bo 
| Bercar mineral, its medicinal virtue. black. | 
3 754618 . ol | — 4 Black bodies why ſooneſt heated 
How pared. | 3.144, il. 50 
Sils di rently ſecreted in Assen: a Black ribband exhibits the colours of 
mals. ii. 192, 193 the rain-boõw. ii. 7 
Sircb- liquor good i in the tone, 1:51, ij. Blacks, few of them native in America. 
5 338 11.42, 4 
How ſerved, i. 51 Black berries afford different colours — 
gen ee maturity. 
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NG 1.437 
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* caution to avoid noxious 


Have à horny membrane to cover 


ork. ii. 6 
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Aa attempt to erde them. il. 63 


Sladlers, pervious to water. i. 442, 443 


e to ſome effluvia. i. , — 


Strongly imbibe the moiſture of — 1 


- 11-382, 383 
430 


„ 
Burſt by the air 
Not pervious to air. 


5 
e cured by an | emperical gt 


A prin born blind broupht to * 
Carb by the polen of « lpidks. il. 


21004, the firſt hint towards the 4 
very e of its circulation. i. 1 1. ii. 179, 


4 180 

Found in the nerves, 5 455 e 

 Convey'd to the bones. 14448 
Convey d to the hair. 9 « 

Its colour owing to what. 1.29 


Its expanſion in the air- pump. ii. 540 
Preſerved. i634. il e mh. 


. The medicinal ” Virtues, of human | 
* Hlood. 


Its Wld changed b the air.” il 8 
Its chymical analyſis. iii. 263, 286, 
| 1 458—465, 8 70 
How ſeparable only into ph A god 
Caput mortuum., 1.267 
Human blood affords two very ate - 
rent oils, 1ii,278 
A compound body, iii. 288 


* — . 1 


Heads for a 2 une 0 er 
_ blood, 
f Its heat when newly, extra JS 


11.448 

Its inflammability. 
8 cific gravity,” | iii "FA 15 
ith what things it coagulates, iii. 
450, 451 


* —— acids and, alkalies. 


iii 451 
re when from, 4 ib. 
enomena upon being mixed with 


n. me icines. 111; 451, 452. n. 


1 volatile ſalt of human · blood he- 


terogeneous. 11.453 


3 * The oils of human blood. 
1685 li. 527 
Blaſts, vegetables blaſted by exhalitions. 


. 
ir wAir3 


Its ſalt cools water, 
bn WO Fe of = 
, ration of its ſalt. iii. 453. 43 
+ Dice tion to diſſolve in . 5 
4547455 
And to freeze * be frozen i 1.453 
1li.45 5, 456, 
| 459 
The oil f human blood has alkaline 
Parte. 111.456 
This oil turns red with vinous ſpirits, 
i459, 457 
In fixed fale reſembles the comm 


Al. 1 
- "Whether i it t contains an acid. 


iü. 4). 
n. iii. 474 

Its Cafut 3 mortuum. iu. 45) —46⁰ 

The proportions of its N prin- 

ales ies 40 
Obſervations ways its ferurs, FUR, ue 0 


and "grows hot 
111.452, 453 


roportion of the Erum to the 
Part <1 1.460 8 
Its 3 gray iii. 461, 9 4 5 
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46 n. 
ki ſerum AED IT. to the air. jii.463 
Its chymical anal iii. 46 3—46 
Kept I cemierically ſealed up, and af- 

terwards if) d. 11.466, 467 
Human blood kept hermetically ſeal- 

: \ 111-472 
.- Moi generates air waen ſealed up 
hermetically. iii. 466, 472 
r to turn its ſerum red. iii. 


Tl 6 7 

- How the Cond is affected b by all ies 
and acids. iii. 467 
How by congelation. 4b. 


1 ſerum made to ſerve for inviſible 
111.468 


or for the Tu of the fpirit of 


human blood iii. 4% 470 
| The ſeveral ways s of aiming human 


blood. 1.450—472 
Different f irits of — blood di- 


Rill'd examined. 1147 47 
Tttt 2 Whe» 


* 


» 


* 
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| Whether a vinous or urinous ſpirit be 


b bbtainable before the phlegm. lite 


| 1472 | 
* W, blood, what. iii. 473 


quantity of ſpirit contained in 


human bl ii. 475 


( Blood preſerved in i its own ſpirit. . iii. 
© Made into a tincture. 


479, 480 
Hig 80 


The menſtruum for drawing the t tin- 
cture of human blood. iii. 56 

The effects of the air upon it when 
extravaſated. 


a Alter in its colour by 


* iii. 48 5 486 
Its — how reſtored. il 486 


Alter d for the better in the veins. 


I1.492 
An eaſy remedy for — and vo- 


miting of blood. 606 
Blood, do purify it. iii. 610 
wy To reſolve it, when extrnaſuted iii. 

610 
glos bound their exquiſite ſcent. i. 
414, N. 0 

Lars 5, one 2 agate, bad a 
ſurprizing effect. i. 402. iii. 2 
- Their virtuos. © 1.445.575 
A kind of Eper. 111.575 


Bloody fur, remedies for it. 2 


Blow-pipes, their force apply'd We 
1.477 


Blue, ultramarine counterfeited. i.), Bolus- 


e ler its tion. ii. 72, 73. — 
, 11.72, 73. n. 
A fine one lr ger Fe of 
verdigreaſe and oil of tartar, ij.73 
A blue ſublimate. * | 1.81 
A blue colour deſtroy d. . 11.89 
Body, what. ii. 2 35. iti-264, 265. n. w_ 
| hea 
Hard to conceive. 1.203, il. = 
Only a convention of qualities. i.207 
The human body, what. i. 91. ii. 231, 
232. ill. 5 52, 567 
| The body of man akerable by unlike- 
ly means. 8 i. 94, 91 
1 7 r bodies may act for 
i. 10—1 2 
Bodies may be greatly diſguiz d. ii. 


232 


The whereof they are ca- 
pable. 11-232. n. 235, 23), 238. iii. 
264, 265. n. 282—287 
What all bodies are. 11.235 
Bodies of different weights fall equal- 
ly ſwift. "© B2sr 
Bodies refract in rtion. to their 
_ denſity, liÞ264, 26 5. n. 
Some bodies not reſolvable by fire. 
111.270, 271, 296, 297 
The difference among bodies, iii. oe 
Not always the obje& of our — 
iii. 29 
Bodies ſeemingly homogeneous, not 
elementary. 111.304—=307 
oy variety of re-compounded bo- 
dies. iii. 305, 306, 347» 345 
The difference between natural and 
artificial bodies. 111.309 


| 2 — bodies act not, vlels ated 77 
1.2 4 
Subtile bodics in the world, 


i. * 

Bodies may acquire or loſe a fitneſs to 
be wrought upon by others, 1.288 
Soback, what kind of animal. 1.671 
Boiling practiſed in vacuo. ii.548—651 
Bole-armeniac, its medicinal virtues. 


111.59 
n. how 1 for ſhi- 


ning. i-I51, 290 
Its great light. 11.116 
Te enix, its medicinal virtues. 

159 

Bones, are — 1a 1.448, 449 
| Imbibe the moiſture of the air, 1.449. 
11.383 

Thoſe of men durable. 11.232 
Tbat of a deer's heart ſoft. 1.341 
Sora, what. 1.242 
The figure of its 1.242 
Bourbon waters alkaline. iin. 513 


Souady uſed in the ſcarlet- dye. i. 136 
Bowels, to ſtrengthen them when weak. 


in. 610 

Box, its ſpirits by diſtillation. iii. 1.301 
Brain, Ebre be re diſſection. 1.681 
Brandy, eaſy ways to judge of its ſtrength, 
ü. 334 —337 

Frozen. i 594 


Brafs, 
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. how made. , , ii. oo 
ow ſilver d over to advantage. i. 151 
Yields an offenſive ſcent. 1.399 
Its ſpecific gravity. H.312 
Brazil-2004, various colours produced 
with it. 11.92 
Bread, gives a ſurprizing heat with oil 
of vitriol. 1.569 

The air it affords, ii.565 
Preſerved. 11.633 
Affords a powerful menſtruum. i.34, 
49 

Externally applied, has medicinal vir- 
tues. 111.572 
Breaſts, to cure their diſorders, iii.610, 
611 

Bricks, made to manifeſt a magnetic 
virtue. 1.504 
May ſpoil by cold. i. Co8, 609 
Briony-root, white, its external virtue. 
1.442 

Srittleneſ given to bodies by tin, iii. 
428 

Brimſtone, what. 111.273. n. 
Sublimed. 111.267, 270, 271 
Its vinegar or oil how obtained. iii. 

| | 270 
Analyſed. Ti.27I. n. 


Obtained from antimony and oil, of 
vitriol. iii. 272, 273 


Obtained from oil of vitriol and oil of 


turpentine. 11.307, 393 
Difloluble in oil of ine. 111.318 
Abonnds in acid ſalt, 111.370 
Affords an alkali. 11.371 


Obrain'd from vitriolic bodies. iii.393 
A ſalt of it. 111.514 
- Produces heat with iron and water. 


111.530, 531 
Bruiſes, remedies for them. 1ii.611, 


612 
Brutes, reſemble men in their internal 
ſtructure. 11.146 
Bubbles of air in liquors, 1i.426—429, 
432—434 

| Exhibit the colours of the rain · bow. 
| 11.90, 71 

Of glaſs will ſuſtain a great preflure. 


11.371 
Produced in animals tortured in 12 
air: pump. bt. 340 34 


Buckthorn-berries afford three kinds of 
pigments. 11.75, 79 
Bulimia, whence and how cured. i. 696 


Burns, remedies for them. - 1ii-58 1, 588. 


612, 613 
1.49750 


Butler's-ſtone. 
ration. 1.133 


Butter, its manner of prepa 


Fluid in ſome countries. i. 46. 111-404 
Whether its natural ſtate be that of 
fluidity or conſiſtence. 1.466, 46 
Retaining the taſte of the plant f 
on by the cow. ii. 233. 111.550 
Preſerved. 11-643 
Butter of Antimony, what. 1.386. 
Diſtill'd. 1.427 
Precipitated. 1.306. 111.393 
A ſtrong acid. ili. 557 
Strictly united with gold. 111.306 
Butterflies will procreate without their 
heads, | 1.23 
To preſerve them. i.29 


Treated pneumatically. ii. 547, 601 


GS 
6 treated pneumatically. ii. 
607, 608 © 
Cabocles, who. 11.45 


Calamine, turns copper into braſs. ii.100 
Its virtues and 
Calcination, what. 


270 


Renders bodies black and white: 41.39 '. 
Calculi humani, their virtue, chymical 


analyſis, and ſpecific gravity. i.64. 


| 11.328 
Their ſcent upon attrition. 1.493 
The menſtruum for them. 11.557 


Calf, the head of a monftrous one pre- 
ſer v'd. 1-31 
Cale of gold, an eaſy way to obtain it. 


1.377 

Calces in precipitation may ex 
the weight of the metal diſſolved. 
11. 20 
That of mercury varies with the men- 
ſtruum. Ty, 
Of metals, what. 11.398, 399 
Calces have their grains made ſmooth- 
er and larger by fuſion. 1.380, NE 


pecific gravity. 11.327 | 
1.45. n. 


Requires the aſſiſtance of the air. iii. 
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cameltos, the ſtructure of its eyes. ij. 164 
The uſes of ity tongue: and gums, i 
187 

Cinreris hw: har, 
Campbiye diſſipated and reſtored. i. 209 
Deſtroy'd and reſtored. 1.2 51 
* Diffdtved' — — 
veted by water. J. 519. 18,348 

0 ede Auk by —_— 2 1.312 


Tutwd to il iby Ahua fortis. 1.312. 


iii. 348 

Its difſetenit effects on the body. i. 357 

Made fluid by oil of vitriol, and again 

© recovered: 1.339, 544. ii. 239 
Sublime d. 1.426. iii. 267, 2707 308 

Sublimed in vacuo. . 505 

Very exhalable. 1.397 


Fixed by oil of vitriol. 1.2 525 . 
6 
* Retains its whiteneſs tho expoſed to 


the fire. 11.40 
Its ſmoke ringes glaſs black. ii. 40 
Flames not in vacuo. ii. 52237 523 · 
The ſoot of it. iii. 26 
Long kept fluid. iii. a0 

Fuſed by an exhalation. 1.72 5 720 

Canary-wine, a remedy for it. i. 146 


Its force upon rolling the containing 


cask. i. 289 
Affords an acid ſpirit. 11.385 
Cancers cured. i. 30, 44, 55. i513 

| Cane will ſtrike fire. 1.472 
Stain'd. like tortoiſe-ſhell, 1.133 
Cankers, to cure. iii. 613 


Cannow, a large one made of the trunk 
of the ſilk- cotton tree. 1.12 
Cantbarides, how they affect the blad- 
der. 1.38, 410, iii. 553, 364 

| —the cure of that diſorder. i. 

8 38. n. 
May operate by effluvia. i 1.444—447- 


ili. 571 

Go 2 . ate 7 
ce. a n. 
Capita 15 "of Podles, Alte ilar. 


111,322,323 


"fot to be rejected as uſeleſs. ili. 346 
Brought over in , ii. 348, 


376, 377 384, 422 
Tete of mineral mineral waters, : (922 


i 517 


1.287. ii, 26,30 


223 and reco-- 


the riſe of liquors in. 


Carbunc les ſhine in the dark. e 18. 148— 

150 
Carrot-ſeed, its medicinal vi virtue, _ i, 13 2 
Caſtration, a ſubſtitute for it in rams. 


1.4.72 

Catarafts cured. 75 
Ill ed uche. ln. 59) 
Happily couched, (EY Ne 
Catarrhs, y os accoutited for. . 1 775 


Caterpillars in vacuo. | 
W bodies made cathartic 'by 4 
255 e of texture. iii. 514 
cult, to cure diſeaſes in them. i. 109, 
110 
cab its effluvia turn'd t. to roſin. i. 398 
Celerity, its great efficacy. 1.4724 473 
Celeſtial bodies not immutable. 11.115 
Their uſes. ii. 151, 157, 160 
Prove a divine being. ii. 159, 185. A 


How to be argued about. ii. 1 TO 
Their influence upon the mia 
11. 34—36, 77, 89 

Cellars, whether hot in winter, and cold 
in ſummer, i,575, 690, 698792, 
i 
15.41) 


i 


Cements, for crack'd glaſſes. 

For air-pum iments. i475 
Their ale . 775 7 wining, cutting of 
diamonds, & | 1.134 
One for baer Rye . 148 
Centrobarrics, their uſe. 1.126 
Ceruſe, found upon the meet lead of 
buildings. 8 iii. 96 

Chalybeares, their ſeat of operation. iii. 


36 1 

Chance, what. 11,122 
Whether chance could make vege- 
tables and animals. ii. 167 
An imaginary bei 11.166, 167 
Changes in bodies, w at. i.209—212 
Charcoal, a white kind. 11.49 
May have ill effects when uſed fork. 
1.415 

legte pokih braſs,and copper i. 
I47 

Cherries, N i. 109 
Obtainable = fame year the ſtock is 
engrafted 272 
Treated pneumatically, ii, 1 


607 
Cheeſe, 
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Cheeſe, preſerved. 141.635 
Frozen, and diem ties 'd. i.604, 
604, 607 

Obſervations upon it when grown rot- 
1.257 

Chickens will pip i in the egg \ 1.470 
From what part of the egg they pro- 
ceed. i. 1 39 
The proceſs of their batching. i.13, 
174, 247, 248 

Chilblains, cures for them. i. $3. 111.644 
Chin-cough, à remedy for it. 111.579 
China, the number of its inhabitants. 
11.534 

Great froſts i in ſome parts of it. 1.577 
China-ware, how made. 111.423 
How mended when broken. i. 1 155 4. 
Chineſt have little feet. 


Take the celeſtial bodies for gods 


11.114 

Chriſtianity recommended by various 
— anita 11.248 

Its ſwift p 1 1 eſs ſoretold. 11.252 58 
Arguments for it. 11.25), 258 
Ws a mechanical account of i its 
3 1.45, 46. n. 
athology 1.31—3 5 

bs . i the curtie part of phyſic. 
i.5 5, &c. 


May convert noxious medicaments in- 
'to wholeſome. i.59, 60 
Improveable. i. 67, 68, 50—73, 54—90 
How trouble and charge may be ſa- 
ved in it. 1.66 
Produktive of ſurprizing things. 1.68 


The vulgar chymiſtry unſatisfaQtory. 
1.192, 19 

The medicines it affords = to be 2 
pended on. WO! 153,154 
Its - may be et na- 
tura 
Requifite to ſhew ſome uſes of the 
parts of animals. 11.193 
Reſtores the forms to bodies. 11.236 
Bus little known. 111.294 
Its Principles what. 111.261 
Their number uncertain. iii. 261, 294 


1 
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Te medicines ſhould be e -. 
4—588 


i. 259, 240 


aer of authors in it eenſu - 


111.302, 303 

The uſe and abuſe of the art. iii. 328 
Improves the virtues of ſome things, 
and deſtroys them in others. iii. 335_ 
Cinnabar, its compoſition. 


View'd in different lights.” ii. 15. 5. 
Native, the ore of mercury. iii. 138, 

| 306 
Ma afford ſulphur. 111.394. 
A ſecret in medicine. Hi.59T 


Cinnabar of antimony, raiſed before the 


butter. 1.157 
Cinnamon proving purgative. 1.94 
Robb'd of its oil in tie Indies. i. 153 
Cinnamon drinł. 111.614 


Circles, a ſtrange property of them. ii. 


215 
Civet, what. 1548 
Clay, a volatile ſalt from it. iii. 142,143 
Clock-making, a defect in it. i. 136 


Clouds, their colour whence. ii. 24. n. 
Black and white ones in the antartic- 
hemiſphere. 1.295 
The Magellanic clouds. 1.295 
May reflect light as ſtrongly as the 
moon. ti. * 
Diſcoverable by the hygroſcope. 4 
380 
To what height they may aſcend. ii. 
454, 47. iii. 23 
Paſſed thro? in deſcending from the 


Alps. 88 
Riſe and fall as the weather alters. 
111.73 


70 Clover-ſeed, why ſometimes W 


Cloves, their growth and change of ) 
lour. 11.46 
Robb'd of their oil in the Indies. i.153 
The quantity they exhale. 1.412 
Coagulation, produced i in fluids, 111.558, 
Inſtances of it, ili. 1 $1 
Coal, yieldsan oil by diftillation. ij; 14 
Will not calcine ina cloſe veſſel. iii. 3 70 
The ſmoke of a particular kind * 
tens linen. 11.49 
Corhineal, to heighten its colour. 11.74 
Various coloure 5 pid it. il. 92 


Cocog- 


i.225- 


INDEX | 


Cocog-trees, their juice turns ſuddenly 


.  . four, 1.88 
At the bottom of the ſea. iii. 248, 249 
Coftion of humours, what. 11.131 
What in urine 1.431 
coffee -proving a ks 95 


hals, whence. f. 32 T. M. 1.346. n. iii. 
7 290, 291 


Coin, to examine if it be genuine. 11.37 * 


“ 
To take off its image. i. 1 Ae 151 


Colcot har, its ſolvents. 


Medicinal, and reducible to — 4 
ſilver, and gold. 13 523. 422 
Sublimed. I. 
Cola, may ſometimes perform the office 
of heat. 1.144 
Has a precipitating power. i. 52 2. iii. 60 
Diſcoverable by the ſcent. - i. 429 
Its cauſe mechanical. 1.530—5 59 
Mechanically producible. j. 301, 302. 


111.477, 478 
'To produce a'great degree of it at any 
time. | i.5 50553 


Cold diffolutions and fermentations. 
1.5.5 3-D. 729729 
Produced by a mixture of * bo- 


| 553 
Poremial coldneſs, what and VEST 


1.55557 
Heads ſor an experimental 3 of 
cold. 4.573,57 


Hard to be rightly informed of co © 

i.574—578, 579—584 

All bodies ſuſceptible of it. 1.588 

The degrees Fold! in ſeveral bodies. 

1.598—601 

The tendency or direction of cold. i. 

601, 602 

"The preſervation and deſtruction of 

bodies by cold. i.603—6 10 
Affects the hardeſt bodies. i. 596, 68 

May expand or condenſe liquors. i. 


612-13 

Deen not conde nſe water in freezing 

| 11.252 
The Force wherewith it expands hi 
'quors 1.620—623 
Hinders the production of air. in bo- 
ies. 11.571 
e compreſs air. 1.526— 
629. 41.553 


wy 


— 


Its ſphere of activity. 1.629—631 
The different mediums thro which it 


may be diffuſed. 1.6 3I==633 
Convey'd thro' a vacuum. 1.632 
Acts thro' a hot medium. 1.632 


Affects oil and water differently. i. 
Whence its apparent effects. aer 


Its effects may ſubſiſt without effici 
ents, 1.638, 839 


Whether poſitive or privative. i. 640, 


647. „719— 730 


Its cauſe inquired into. i. 640—6 50 


May hinder the ſun's influence on the 
air. 1.655 


Inſtances of its ſudden operations on 


the air. 1.65 5, 656 
Clears the atmoſphere. 1.656, 657. 
| 111.60 
Coldneſs in the air-not pro to 
the climate. 1.6 ans 
How propagated by winds, i.662— 
665 
Strange effects of it.  i.665—673 
Its effect on fire. 1.66 5, 666 
— On the air. 1.666, 667 
— thc earth. i. 66), 668. iii. 
234 
on water. 1.668 
on animals. 1.668—673 
— on the odours of bodies. 155 
| 67 
on 1 i-67$,679 
on liquors. iii. 280, 281 
How animals are kill'd by it. i. 670 
—671 
Whether it may change animals we. 
1.671673 111.64 


Evaporates liquors faſt. 1.677. n. 
Separations attempted by means of it, 

1.679.680, 
Producible by a mixture of 1 — 

bodies. iii.; 
Extremes of cold and heat ſuffer'd 
without prejudice.  - 1.684 
1 to be made about it in 
iii. oy 14, 

Effects of It of kein Nach ba 's ba ili. -o 
Violent effects of it. . 111.56 
How it affects metals. 1 0 62 


Colaneſs, a ſymptom in ſome diſtempers. 

| 1.713 
Whereon the perception of it de- 
pends. 1.713, 719, 720 
Whether produced by the breath in 


expiration. 1.714—716 
Colds, eaſily caught in tender conſtitu- 
tions. 11.36 
Remedies for them, 111.614, 615 
May happen from alterations in the 
air. 111.530 
Colic, to cure. 1.86, 92, 93. iii.61 5—518 
Colophony, how made. 1.281 
ept fluid by ſpirit of wine. i. 307 
Electrical. 1.510 
Colouriſh, what. 1.113 
Colours, mechanically producible. i. 273, 
299 
u by the eye in the 
dark. 1.429 
Diſcoverable by the ſmell, 11.1T 
Whar. ii. 2. & n. 
A diverſity therein, what it ſignifies. 
11.1, 2 
Apparent, what. > a8 


Give the principal rule in extracting * 


tinctures. 11.2 
The fign of ripeneſs in fruit. 11.3 
Denote a difference in texture. ib. 
Whether they depend on the ſurfaces 


of bodies. 11.5—14 
Whether in the object. ii. 3. & n. 23 
ͤ— 27 


Proceeding from internal cauſes. ii. 
, 

A prognoſtic of the plague, Sc. ii. 3 
An unuſual appearance of them, from 
a diſorder in the organ.  ii.3, 4. 


When the ſame. 11.3. n. 
Produced by preſſure. 11.3. n. 4. 
Offenſive and pleaſing. 11.4 
Whereon they depend. i. 2 52. ii. 5. n · 

26. n. 
Whence in all natural bodies. ii. 


ö 104. n. 

Various in the ſame ſubject. ii. 1, 8, 9, 
: 24. 27. n. 59—63 

Vary with motion, fituation, Cc. ii. 
9, 25, 30, 35, 64 

Thoſe of the rain-bow in cryſtal and 
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In very thin ſubſtances. ii. 7o, t, 104 
Diſtinguiſh'd by a blind man. ii. 10—13 
Their relation as objects of fight and 
touch. ii. 1 1. n. 
Whence permanent in natural bodies. 
11.13 —1 f. n. 19, 21 

Suddenly alterable. i. 520. ii. 14—20 
Inſtantly generated and deſtroy' d. = 
83, 84 

Produced in limpid liquors. kgs 
—56 

Different ones produced by a colour- 
leſs ingredient. 11.88—91 
Changes of them produced by water. 
11.14, 24. n. 91 

Whence changed in liquids. ii. 24. n. 
Whether objects are coloured in the 


dark. 11.20 
Emphatical, whether real or imagi- 
nary, 11.25—27 


Emphatical will compound. 11.27 
Varied by changing the aſperity of 
bodies. 11.20 
Varied by acids and alkalies. ii.63, 64, 
7175. 82 
Why varied by the ſame acid. ii. So 
As real as echoes or ſounds. 11.24 
Of men, vary with the climate. ii.42 
—45. 11.64 
The colour of the hand deep under 
water. 11,15. n. 
Appearing various in oils, Sc. ii. 18,7 
Red, blue, and green compoſe a dun. 
11.27. n. 28. n. 
Depend not on ſubſtantial forms. ii. 49 
Many changes of colour from one in- 
gredient. 11.51—54 
Compounded. 11.55. 55, 65—67 
Made to vaniſh by light. 11.57, 5$ 
On paper viewed by a 
11.3 
The ſimple and primary but few. ii. 
65, log. n. 


The number of their combinations 


at. 11.65, 92 

8 from limpid liquors. ii. 
| 67, 68 

Their mechanical uſe, whereon it de- 
pends. 11.68 
Communicated largely, in proportion 
to the tinging ingredient, ii. 74 
Uuuu Whence 
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Whence changed in digeſtion, £9c. ii, 
777 94,95 

Aptto degenerate. | 11.79 
Changed and introduced by the air. 
85 11.79. 111.64, 65—68, 84 
Afforded by the fumes of various bo- 


dies. 11.80, 81 
Produced by a particular arrangement 
of l 11.92 
Various ones aced in different 
of the ſame liquor. 11.92—94 


How they depend on light and ſhade. 
11.92 

Not modifications, but original pro- 
_ in light. ii. 104. n. 

In the receiver of the air-· pump. ii. 311 
Adventitious in gems. iii. 105—1 10 
How obſerv'd to beſt advantage. iii. 
509, 508 

Comets, are above the moon. ii. 115, 252 
Their uſe. Iii. 1 73. n. iii. 77. n. 
Why they move not in the Zodiac. 
ER, 11.195. n. 

Compaſs, the ſea-compaſs. ii. 13 5, 136 
Made to point ſouth, and weſt by a 


thunder - ſtorm. 111.33 
Compoſition, may diſcover the ingredi- 
ents of bodies. 111 424 


May be greatly varied with few in- 


gredients. 111.265, 266 
Condenſation explain'd; 11.666, 703 
The proportion obſerved in that of 
the air. 11.679—672 
Whence in liquors. 1.684, 685 


The condenſation of liquors by the 
cold of England. 1.5 99—601 

A Condenſer deſcrib'd. 11.5 58, 559 
Congelation, how it affects ſome fluids. 


1.168, 395, $96 


The great force of it. i.478. 11.459 
Whence it may proceed. 1.559. n. 
Artificial, how practicable with vari- 
ous ſubſtances. i, 588—592 

A natura] kind produced, like the ar- 
tificial, 1.592. n. 
Expands liquors. 1.610—613 
A new method to eſtimate its force. 
1.626—629 


Conic-Sefious, the notion of them in- 
adequate. 11.223 
Conſiſtencè, whence its difference in bo- 
dies. 1.346, 347. n. 


1.8 5, 99. ii. 
491, 492, 618 
Contagion, by effluvia. 1.437 
Contuſions, to take away the diſcoloura- 

tions of them. | 1.442 
Convulſions, whence to be accounted tor, 
| 11.462 

To cure. 111.618, 619 
Copper, made white like ſilver. i. 2 53,262 
Diſtill'd with ſublimate. i. 252—2 53 
Made inflammable and exhalable. 
1.253. 11.395, 395, 544 

Alter'd in colour and texture by ſul- 


Conſumptions, to cure, 


rw: | 1.454 
Yields ſcales in cooling. i.289, 488 
To caſe iron with it. 1.522 


How precipitated. th, 
Diſſolv'd by boiling. 7 
Diſſolves in oil and milk. 1.532 
Differently diſſolv'd by different men- 
ſtruums. 1.458, 537. 11.97 
Diſſolv'd in ſpirit of human blood. 
111.478 

Some that afforded gold andſilver. i. 1 57 
A ſubtile divifion 4 a grain of it. i. 
408, 409, 413 

Diſſolves in ſpirit of ſalt, but preci- 
pitates not by an urinous Ipirit, 

| 1.521 


Melts white with tin. 11.48 
Yields a blackiſh calx. 11.95 
Its calx tinges glaſs green and blue. 

11.98 
Affords a blue ſublimate. 11.9) 
Made to give only a green ſolution. 

11.97 
Made to reſemble gu i.454- ii. 100 
How turn'd to braſs. i. too 
Diſſolv'd in Aqua fortis. 11. 101 


Impregnated with the flame of ſul- 


phur. 11.388 
Gains in weight from the fire. ii. 389, 
392, 393 


Loſes of its weight in cooling. ii. 4.52 
Mix'd with tin, augments the ſpecific 


gravity of the whole. 11.492 
Treated pneumatically. 11.624 
Its proper ſolvent. 111.432, 433 
Ealliy obtain'd from vitriol. iii. 22 


Its mercury and ſulphur green. ii. 9). 
111.297, 298, 399 
SGain d 
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Gain'd from the caput mortuum of 


ſulphur. 111.346 
Made to yield a tranſparent liquor. 
11.509 

May be raiſed in diſtillation, * 


Producti ve of excellent remedies. iii. 
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Coral, how it acts in the body. Y- ot 
A ſoft ſea- plant. i. 244, 340. En. 

. 341. 111.248 

A ſolution of it coagulated. i.345 
Red, its ſpecific gravity. 11.327 
Factitious coral. 11.329 
With vinegar in vacuo. 11.472, 473 
Carried over in diſtillation. iii.348 


Coriander-ſeed, how corrected. i.141,142 
Cork, view'd thro a microſcope. 11.6 
Corn, made to proſper in an extraordi- 


nary manner. 1.107, 110 
Corns, to cure. 111.619, 620 
Correctors in medicine, the ſecret of 

them. 111.585 
Corroſibility, what. 1.534 

Its theory. 1.303, 304, 534, 535 
confirm'd by experiments. 

| 1.535537 
Corroſiveneſs, what. 1.526 
Its theory. 1.526, 527 
confirm'd by experiments. 

1.527 —534 


Deſtroy'd in liquors. 1.530, 531 
— — their 2 in preparing medi- 
cines. 1.303, 304 
Corruption, what. 1.209—212 
Effects of it in ſugar, plaiſters, un- 


guents, Sc. 111.68 
Coſmical ſuſpicions. 1,290—296 
Ooſtiveneſs to remedy. 111.620 
Coug hs, an uncommon cauſe of one found 

upon diſſection. 1.447 

Remedies for them. 1.94, 99 


Cow-heel, its bones boil'd tender. ii.651 
Crabs-eyes, what, and where generated. 
1-32, 170. n. 

To find their peculiar nature. i. 5) 
Their uſe to the creature. i.170.n. 
Cramp, to cure. 11i,573,621 
Craw-fiſh, obſervations upon the loſs and 
renewal of their claws. i.29. & n. 
Petrified in an inftant. 1.245 
Anatomical -obſervations on them. 


1.170 


Included i vacus. ii. 
Cream, preſery'd. 1 
Creation, what. 11-222 


That of the world. i. 10. u. 18. ii. 111. 


117, 134, 147—149, 170, 171. 


iii. 263, 26 
The deſigns of it. + — 
Criſes, what. 1.129 
How — 11.129—133 
Moſt frequent in acute diſeaſes. ii. 29 
Procurable by the mechaniſm of the 
body. | 11.129, 30 
Happening after death. 11.130 
Some ſalutary, others prejudicial, or 
mortal. 11.139 
Two methods of them. ib. 
Perfect, and imperfect. ih. 
Seldom perfect. ib. 
The conditions of a criſis. 1b. 
May prove diſeaſes. ii. 131 


Sometimes ſtrangely made. ii. 137, 132 


Periodical ones. 11.132 
Artificial criſes. ib. 
Happen ſometimes by the interven- 

tion of ſpiritual beings. 11.133 


Crocus martis, how prepared to advan- 
tage. 1.134, 371 
Whether diſſolvable in ſpirit of ſalt, 

or oil of vitriol. 1.536 
Crocus metallorum, how made. iii. 577 
Loſes little in communicating its eme- 
tic virtue. 1.102, 411, 412. iii. 5 5r, 


557 

Crucibles, porous and pervious to ſome 
ies. 1.452 
Vitrified by the fire. 111.280 
Cryſtal, electrical, and hard to calcine. 
- 1.399, 513 

Will ſtrike fire. 1.473 
Turn'd from tranſparent to white. 
11.17, 33 


Of the rock, its ſpecific gravity, ii. 373 
Its hardneſs. 42 111.119 
Its growth. 11.1091—103-I22, 127 
Tinged of a fine red. iii. o 
Of other colours. i. 454. iii. 109, 110 
One part of a piece green, and the 

as colourleſs. 111.109 
Water contain'din a piece. iii. i 10 


Made a ſtandard for the weight of 


11.I19 - 


Cry- 


Uuuu a 


699 


700 


Cryſtallization, whence: 4.46. n. 
he phenomena of it. 1.241243, 


a 260 
Accounted for. 1.243, 244. n. 
The manner of it. $11.133,134 
Cryſtals, their figures in various ſaline 

ies. 1-241—245, 425, 426 


Of filver, geometrically figured.iii. 114 


Their formation render'd viſible. iii. 
115 

Made inſi pid. 1.5 39, 540 
Cugoli, yield a ſtrong ſcent. i. 399, 494 
Cupellation of ſilver. iii. 290 


Cupels, gain in weight by ignition. ii. 39 
Cupping glaſſes, their phenomena ex- 

plain'd. ii. 502, 503 
May raiſe a great weight. ii. 502, 503 
Curves deſcribed by compound motions. 


| 1.189 
Cuſtom, the power of it. 11.369 
Cuts, to take off their impreſſion. i.136. 
Cyder, improved. 1.115, 116 
May permeate ſtone-bottles. i.452 

Made to ſmell of garlic by muſtard- 
ſeed, | 15 1001013 $ob2 
D. 


ucus-ſeed, gives the taſte of lem- 


mon-peel to ale. 1.542 
Damps in mines, regular and irregular. 
111.531 

To recover perſons diſorder'd by them. 

5 111.49 
Dead bodies preſerved. 1.605, 610 
Dead. man's hand, its medicinal virtue. 
| i. 86 


Deafneſs, remedies for it. iii 642, 643 
Death, unjuſtly eſteemed a poſitive be- 
ing. 11.108 
Declination of the needle, firſt obſery'd. 
. | 1.141, 174- 
, Obſerved at various places. 1.294 
Deer, how long their ſcent will lie. 
7 1.414, 429, 430 


White ones. i. 672 


Demonſtrations, in geometry regard not 


INDEX. 


His notion of final cauſes. ii.152—r 59 
| His philoſophy not phyſically proved. 


11.156 

No Atheiſt. 11.158, 159 
Devil, painted white. 11.44 
Dew, gives a ruſt to metals. iii. 31 


Diabetes, remedies for it, 1.81, iii. 57 ;, 


621 
Diamonds, what. iii. 26 5. n. 
Electrical. i. 399, 402. iii. 12 5, 126, 


01%? 45 

Excited by friction. i. 401, 493, 494 
Made to ſhine in the dark. 1.494. 
| iii. 1 55. On. 126 

Generated ſucceſſively. i462. iii. 338 
Their weight and hardneſs. 1.431 
A proof of their hardneſs. iii. 144 
Thoſe of the old rock the hardeſt. 


111.145 
Not equally hard. 1.462, 463 
Differ in weight. ini. 111, 145 
Hea vier than cryſtal. iii. 111 
Their ſpecific gravity. 11.145 
Uſed for emery. | 1.135 
An inteſtine motion in their parts. 
1.462, 463, 492 


Odd phenomena of them. 1.462, 463 


A cloudy one made clear. 1.462 
Will ſtrike fire. 1.473 
Will crack ſpontaneouſly. 1.492 


To diſcover whether they be genuine. 
1.5 13, 514. iii. 107, 155, 156. n. 

172. n. 

Their figure. iii. 107, 118, 145—14) 
(Corniſh) their figure. iii.ror, 117, 
3.600 | 118 
— wr in them. iii. 104, 146, 14) 
various colours. ii. 223. iii. 108, 
146, 147. 


Clouded. iii. 111, 120 
Mines of them. iii. 112 
The ſoil affects their water. ili. 112 
Were once fluid. 111.123 
| Maintain commerce. 11.144 
Pulverable in a mortar, 111.145 


Attracted by the load - ſtone. iii. 14 
An account of one that was remar- 


_. objections. | 11.226, 27 kably luminous. 111.152—1 
Denſity of the planets, . ii. 160. n. Diaphragm, its uſe. Rd: 244 
Tentifrices. ot b 11,.666—668 Diarrheas, remedies for them. iii. 380 
Des Carts, his notion of the eſſence of Digeſtion, the rationale of it. i.46. n. 
body. 1.138 Diffe- 


INDEX 


Differently perform'd in different crea- 
tures. 1.29, 11.186 
How performed in animals i. 306, 30) 
Digeſtors, boiling practiſed in them. 
ii. 6 50, 651 
Dipping-necale, its phenomena uncer- 
tain. 1.126 
Applied to diſcover the longitude. 

8 1.126. n. 
Diſeaſes, from imagination. 1.99 
Curable by medicines apparently op- 
polite to them. i. 98, 99. ili. 572 

3 my contrary ones, may have 
the ſame cures. 1.102, 104 
Many phenomena of them illuſtrated. 
11.141 

Hereditary, their long continuance. 
Ii. 144, 145 

Some imputed to witchcraft. ii. 146, 
| 147 

New ones, what. 111.542 
whence they proceed. i. 
294. 111.542— 544 

How cauſed by remedies uſed for 

| their cure. iii. 555 
Their cauſes. iii. 5 58,5 59 
Upon what they principally depend. 

| 111.565 
Curable by various mechanical alte- 


rations in the body. iii. 546—600 
We, whence. 1.46. n. 
epends upon mechanical principles. 
1.531 

Different kinds of it. 1.5 5 3 
Diſtances, taken by ſounds, 1.138 
Diſtillation, the rationale of it. i. 46, 


| 7 386. n. 111,275 
Performable by the ſun's heat, and 


that of horſe-dung. 1.71 
How practiſed i vacuo. ii. 564, 365, 
| 648, 649 


Leaves the colours of the ingredients 


behind. ii. 81 
Compounds bodies a- new. iii. 3 56— 
363 

Diſtill d liquors, why turbid. ii. 298 


Divers, why commonly unhurt in deep 


waters. ii. 290, 354. Gn. 355— 
359 

How long they will remain under wa- 
ter. 11.470471 


Women- divers, how known from other 
women. 1.354 


Diving, how practiſed at ſea. i. 128 & 


| n. 130 
The defect in the art. i.130, 136 
Engines for it. 11.468, 4750, 471 
The uſe of ſponges in diving. 1i.4.71 


How to dive ſecurely in a ſtorm. iii. 


2 
Diviſibility of matter, inſtances of it to 
a ſurprizing degree. iii. 19) O0, 
4176, 477, 1 —517 
Dogs, their ſagacity and exquiſite ſcent. 


1.414 
Dog wood, its uſe in fiſhing. 1.137 
Dondos, who. i 11.46 
Doug b, the air it affords. ii.568,569 


Drebell, his engine for ſailing under wa- 


ter. 11.468 
Drink, an inſtance of one who uſed 
little. 1.306 
Froze in cellars. 1,700 


How preſerved in Roſa. | 10. 
Dropſy, the nature of the fluid that 


cauſes it. 1.33 

In goats how cured. 1.87 
Remedies for it. i. 98. iii. 607, 621, 
622 


Drowning, compared with the want of 
air. 11.535, 536 
Drugs, greatly adulterated. 1.153 
Ducks in vacuo. 11.527, 928 
Drown'd. 11.536, 537 
Dung of a ſtone-horſe, its medicinal vir- 
tues. 1.64 
Dying, how improveable. 117 4—77 
Whether blacks will dye a lighter co- 


lour. 11.48 
Cloth firſt dyed blue, how turn'd yel- 
low. 11.68 


Dyſenteries, remedies for them. i 92. 
lit. 580, 585, 586. 

* a 
Eu, an account of its creation 
. i. 10. n. 


Its circumference. i. 10, 11. Gn. 


Relative magnitude. i. 1 1. & n. ii. 
256. 
Its motion. 


11.11 5, 116, 267 
Affords 


LN DE X 


— gh t to the moon. ii. 116 Not always the effect of alkali and 
Earth raiſed into the air. 1.434 acid. 111.432. m 436 
The earth a magnet. i.290. iii.524 Echoes, their uſe at ſea. 1.138 
May communicate with the celeſtial Ec r 75 cauſe. 1.188 
— 1.291—296 rnatural. 1.117 
Slow changes in its body. 1.292 Eels, their et in Vacuo, ii. 541 
Whether cold or hot. 1.642, 643 Vinegar-cels i in vacuo. ii. 502 
Whether the ſame with aſhes. ii.230 Their chymical analyſis, iii.285, 286 
A red earth containing metals and Ffferveſcence, not owing to alkali and 
gems. li. 3 acid. 11. 12 433, 436 

Dug from under a pigeon-houſe, di- Wine proceed from all ſorts of bo- 
Bill's. 1.106 prong 99 
Medicinal earths to be enquired after, Odonfirous bodies may 1 in them. 

i. 58, 59 1.398 


How to be obſerved, towards giving 


the natural hiſtory of a country. 


111.6 - 
Contains various unknown bodies in its 
bowels. 111.76, 89, 237 
Its body increaſes. 111.77. n. 


Different regions below its ſurface. 
1123 2—240 

The temperature of its regions. iti. 
233, 234. 234—236. 236—240 

Fires i in the bowels of the earth. iii. 


236—238 

Earth, the principle. iii. 300 
Why ſo eſteemed. 111.418, 436 
Heterogeneous. 111.418 
Producible. 11.41 7—422 
Obtain d from ſpirit of wine. iii.421 
from nitre. ih. 

from ſalt of tartar. iii. 374, 

375, 421 

No natural earth elementary. iii. 422, 
423 


Earth that afforded an urinous ſpirit. 


111.368, 423. 523 
A white kind containing lead-ore. >» 


of the — 


Difference in ſeveral 
as to fertility and healthineſs. iii. 
522— 525 


ey oy yield effluvia undiſcoverable by 


in. 524 
Eurrbon· ve 5, their poroſity. i.452 


Earth-quakes, whence. 1.479. 11-213, n. 


Their great extent. 1-479 
Turning wine ſour. 1.88 
Ebullition, no argument of heat. i.554, 
335. 41.436 


Of liquors in vacuw. 1.473, 474 


Their great ſubtility 1,404—416,545 
Their effects on | bodice, 1.410, 411, 


476 
Of the earth. 1.411. iii. . 
Copious effluvia may ſcarce leſſen 

weight of bodies. i — 
Of animals, how they affect dogs. 

1.414 

Their great power and efficacy. i. 
416—425 

How they may act on bodies. i.416, 


1.418 
1.422. N. 
1.42 5— 
438 
* retain the nature of the emitting 


1.42 5—429 
May ka the touch. 1.428,429 


* not man, but other crea- 
1.42 9,430 


May act as ſolid bodies. 
Their inate nature. 


| Ifuing por Ad bay from a dry, firm, 


1.430 
Copiouly — from conſiſtent bo- 
111.555 

Their coalitions and reſulting changes. 
1.431, 432 

Acting upon each other in the air. ih. 
How they may cauſe meteors and 
diſeaſes. 1.432 


Wholeſome effluvia in the air. 1.433. 


434 
Acting at a diſtance. 1.437, 438 
Strange effects of them. 38 

rom 


From the operations of the air. iii.) 

Excited by the ſun. iii. 79 

May alter the weight of the atmo- 
P 


here. iii. 86, 87 
Alter the conſtitution of the air. iii. 
521—544 

The cauſe of antipathies. ili. 87 
Receptacles, or attractives of them. 
111.87, 88 

To diſcover them in the air. iii. 88, 89 
Afforded by pebbles. iii. 125 
Thoſe that impregnate the air diſtin- 
guiſh'd. 1. 521 


May enter the pores of bodies. iii.526 
May paſs thro' ſome bodies, and not 
others. iii. 526 
Imperceptible to ſome bodies. i. 2 0 
May infect our aliment. iii. 527, 528 
Harmleſs efluvia, may by mixture 
become noxious. ili. 531, 532 
Appearing in the form of croſſes on 
ry 11.538, 539 
Even metals may afford them. iii. 544 
Their great effects on the body. iii. 


. 351 
KA emit efflu via. 5 1.398 


The proceſs of their incubation. 1.24 7, 


248, 408 

A mark of their taleneſ. 1.441 
Detain'd in vinegar. 1.443 
Salted in a particular manner. 1.443 
Frozen and thaw'd. 1.603z—605 
Their conſiſtence in the hen. i.337 
Included in vacuo. 11.434 


Roaſted philoſophically. 11.36 
May ſuſtain a great preſſure. ii. 300, 
371 

A difference cauſed in their whites 
by agitation. 11.31 

Of animals, ſwallow'd with water. ii. 
144 

Elaſticity, its cauſe mechanical. 1.492, 
| 493. 11.125 

Eafily acquir'd and deſtroy d. ii. 125 
Loſt by the exerciſe of itſelf. ii. 123 
Wherein it confiſts. 11.126 
Whether it depends on the air. 11.437, 


IND EX. 


An elaſtic body bent in vacuo. ii. 487, 

| 88 

Electricity, produced bie i. 
506—514. 510-514 

The hypotheſcs advanced to ſolve its 
phenomena. 1.526, 507 
What bodies are endow'd with it. i. 


11. n. 51 
Electrics, exhalable. be, r= 
How excited by attrition. 1.420 
Seldom attract, unleſs excited. i.567 
Require a poliſh 1.508 
Have their effects weaken'd by cloudy 
weather. 
Abound in ſubtile matter. ib. 
One that moved a needle. ib. 
May attract ſmoke. i. 508, 309 
Attract all bodies indifferently. i. 509 
Whether they attract fire and 
The manner wherein they act. i. 5c, 
510 
The action reciprocal between the 
electric and attracted body. 1.510 
All afford light. iii. 1 56. n. 
Electrum of the antients, what. i. 2 32 
minerale Paracelſi, a cure per- 


formed by it. 1.81 
Elements, what. iii. 261 
Tranſmutable. 1.267 
Whether they have their places aſ- 
fign'd them. 11.123, 124 
Their number uncertain. 111.26E 


Whether compoſed of mixed bodies. 
111.262 


Four not always obtainable by fire. 


111.263 
Which the moſt uſeful. iii.299, 300 


Elephants, weigh'd and compared with 


mites. i. 12 
Their teeth weigh'd. i. 12 
How affected b 3 i.485 

Elixir, effects of the grand elixir. 1.372, 
111.292, 430 

Not pretended to by Helmont. i. 382 
Effects of an antj-elixir. 1.78 


Helmont's Elixir Proprietatis. i.) 
Emboſi'4-wwork on metals, to caſt it off 
1.1 52, 153 


488 Emeralds, how counterfeited. i. 58. ii. 1oo 
In glaſs, an effect of the fire, ii. 126, How they grow. ii. 109 
12 Of various colours. ib. 


Emery, 


e. ib. 
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y, how fitted for the purpoſes of 


| artificers. 1.134 
Its weight compared with its hard- 
neſs. | 1.451 

Has metalline parts. 1.453 
Its ſpecific gravity. 11.315 
Emetic drops. 111.6 * 
Empyema, its matter diſcharged by the 
cout lets of the body. 1.448 

A remedy for it. iii.581 


Empyreuma, what. 1.547 
ot always offenſive to the ſmell. 


1.547 
Endemial diſeaſes, what. 111.525 
Whence they proceed. 1ii.52 5—529 


Engliſh and Danes why whiter than Por- 
tugueze and Spaniards. 11.42 

Ens primum of baulm, its preparation 
and virtues. 1.75 

Ens veneris, how prepar d. 1.374. iii. 
| a , 589, 656, 657 
Its virtues. 1.79, 97. iii. 589, 590 
Epicurus, his ſyſtem of philoſophy de- 
ive. 1.2022. 11.271 
Epidemical diſeaſes, owing to ſubterra- 
neal efluvia,. iii. 529—541 
Their duration, progreſs, and cefla- 
tion, whence. 111.532 
Epilepſy, how cured, i.65, 89. iii.315, 
| 633, 634 
Eryſipe/as, how cured. 11.622 
12 deſcribed. ii. 372, 373 
ching, the art of it. j. 232. 
Upon iron. j. 528 
Evidence, to be demanded for propo- 


ſitions. 1.211, 212 
Of perception. „  ti220 
Excoriations, to cure. 11.622, 623 


Exhalations, coloured ones raiſed from 


the earth, and ſeveral bodies. i.42 7 


Taking fire. 1.704—706 
Riſe from the lower earth into the 
w_ 1.706, 707 
To what height they may aſcend. ii. 
| 4544455 

Variouſly 3 metals. iii. 29, 31 
May uniformly affect the air. iii. 45 
Of clove- trees wholeſome. iii. 71 
May cauſe diſeaſes. iii. 7a, 85—89 


mines. 


How. they may cauſe the plague. iii.73 
retting the wooder-work of mir 
ii. 93 


May tinge gems. 11. 139—145 
Some Als and others cooling, i, 
2377 238 

Exiſtence of things, how known. ii.20;, 
212 
ii. 
221 
Experience, different kinds of it. ii. 249, 
| » 340 
Whether it correRs reaſon, 8232 
Experiments, why they may fail of ſuc- 
ceſs, i.153—181 
Exploſions, experiments relating to them. 
iii. 2 t0—213 

External remedies recommended. i. 79 


Whether ſeparable from eſſence. 


Their efficacy. 111.549, 555, 570c— 
, . \ es 576 
Manner of operation. iii.5 70—57 7 


Extrafts, the beſt way of making them 
from vegetables. 11.335 
Eyes, the wiſdom expreſs'd in thei 


ſtructure. ii.161—165, 177, 178 
Compared to a teleſcope. 11.178 
No judge of diſtance. 11.201 
How diſſected to advantage. i.6$1, 

3 ii. 240 
How employ'd in philoſophy. ii. 262 
Frozen. 1.607, 681 


Remarkably diſorder'd. iii.5 95—600 
. Capable of great dilatation without 
prejudice. | 11.598 
Widen in the dark. | 111.600 
The appearance of fire before them. 

; ii. 598, 599 
Remedies for diſorder in them. iii. 
623—633 


F. 
F lis bodies, the ratio they obſerve. 


1.121,12 
Deſcend with equal velocity, i. 1 * 
Falling of the fundament, to remedy. 
111.636 
Falling- Sickneſs, remedies for it. 1.55, 
89. 111.315, 633, 634 
Fear, changing the colour of the hair. 
N i. 90 
Feathers exhibit the colours of the _ 
| q- 11.71 


IND EX. 


Fermentation, if in the blood. i. 3j. il. gc 


Acts with violence. i. 289 
Ho affected by cold. 1.678, 679 
An attempt to ſhew the of the 
air upon it. 11.63 
Whence. 11.27 


them. 1.97, 9 
Remedies for them. iii. 6 34, 635 
From the air at Tripoli. iii. 70 
Frequent in ſtrangers at Tangier. 

11.72 

Frequent at Johanna. 111.72, 73 
Frequent at Balaſſore. 111.73 
Fewel, improveable for chymical pur- 
es. 1.71, 72 

No dE Aion when 'turn'd to 3 

0 . : 1.406, 407. & n. 
Figs treated 8 11.606 
Figure, its advantages in ſuſtaining preſ- 

ſure. 11.416, 417 
No figures that fill ſpace. 1-451 
To repreſent the figures of things. i. 

131, 132. 
Files, how made. 1.23 
Filtration, an ent with 
to it. 11.496, 497 
Final cauſes, what. ii. 151,1 52 


Whether knowable by men. ii. 1 50, 151 
. Reaſons for excluding them. ii. i 50 
Some of them viſible. ii.154, 155 
A ſucceſsful argument for the being 


ofa God. ii. 1 58, 159 
Whether to be ſound in all bodies. 
11.1 59—156 

How to be conſider d. ii.112—1 76. 
How to be argued about in animals 
11.1779—180 

Shewn by the fitneſs of things. ii. 80 
—I91 

Not inconſiſtent with the efficient. 


11.194, 195 
Allowable in natural philoſophy. ii. 


| 195. n. 
Fire, what. 11.400. n. 111.305 
Its nature. 1.560, 588. 111.144—213 
Subterraneal fire. 1.641 


| Improveable to chymical uſes. i.67, 
68, 71,72 
Vor. III. 


Produced by motion. 1.472, 565 
Pneumatical experiments made upon 
it. 11. 602-605, 633 
Why extinguiſhed in vacuo. i. 5 92, 693 
Various kinds of it in vacuo. ii. 41) 


421 
preſerved in the ſun and fixed 
rs 


l ii. 401. n. 
Adds weight to bodies. ii.389—396, 
392396 


Its action upon dry bodies in powder. 
; _ 11.389, 390 
Bodies fired by the ſun in vacuo. ii. 
| * 
Produced by collifion iz vacuo. ii. 420, 
421 

How increaſed by the air. ii. 469 
A fire that burns under water. ii. 321 
Whether it be the proper inſtrument 
of analyſis. iii. 262, 263, 266—28 1 
No uni verſal reſolver of mixed bodies. 
| ; 111.359, 424 
Compounds bodies. 287—288, 305. 
& n. 307, 313, 359 

Not the cauſe of ſaltneſs in aſhes. 
111.332 
producing 
fixed alkalies. iii.371 
Fires in rooms to be regulated by the 


Not always concern'd * 


h ope. 11.381 
Eis s ed. iii. 280 
Firmneſs, what. 1.319 

Mechanically producible. 1.300 
The requiſites to it. 1.31 9336 
Its nature explain d. 1i.345—347- n. 
Fifp with inverted hearts. 1.2 

Caught by means of a certain wood. 

1.137 
Venomous fiſh in Brazzl. 1.410 
Preſerved ſweet by cold. 1.609 


Ho beſt thaw'd when frozen. i. co 
Whether they die for want of air in 
frozen 8. 1.686, 689 
The ftru oftheir eyes. 1i.1564,188 
Todetermine how they riſe or fink in 
Unprovided of 944 
nprovide ungs. | 1.465 
Whether they breathe under water. 
11.469, 479 

Their fleſh treated pneumatically. 
11.625 


Xxx Boil'd 
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Boi ld in a ſcrew'd Balneum marie. 


| 11.651 
Call'd together by a found, iii. 41 
A ſhower of fiſh. ili. 75 
A fiſh long nouriſhed by water. iii. 
3 348, 349 
Fiftula's how cured, i. 56. 111.635 
Fixation, inſtances of it in fluids. 285 
Fixed bodies, how they promote volati- 
_ lization. 1.370 


Rarify into air. 1.386. n. 
Fixeaneſs, whereon it depends. * 
f e. 
How produced inbod ies. i. 300, 380-386 
Producible by uniting two volatile 


bodies. | 1.385 
Flame, what. 11.400. n. 662. 111-319 
Its nature. iii. 144—213 
Its parts variouſly agitated. 1.315 
The ſubtility of its parts. 1-407 
Tinged blue by copper. 1.413 
That of a candle yellow. 11.58 
Its velocity. 11.268 
Adds weight to bodies. ii. 388, 389, 
| 396, 397 
Penetrates glaſs. 11.397 
May act as a menſtruum. 11.398 
Difters in colour with the ſmoke. ii. 


400. n. 
The duration of that of wax and tal- 


low in vacuo. ii. 417, 418 
In vacuo. | 11.468, 469 
The vital flame in animals. 11.469 


That of ſpirit of wine, its action upon 
bodies. ä 11.469 
Impregnated with a metal in vacuo. 
11.520, 521 


| Hard to produce without air. ii. 51 j— 
| 520 
A durable flame of a metalline body 


in vacuo. 11. 520— 522 
Preſerved under water. 11.521 
Propagated with difficulty ia vacuo. 

*" 11.522=—524 
What experiments would ſhew its re- 
lation to air. 111.63 
What it requires in air. iii. 81, 82 
Reſembled by the fumes of a certain 
body. 93, 94 

Fleſs preſerv'd without ſalt. i. 52. ii.606, 

| | 607, 647, 648 


INDEX 


Diſſolv'd into a purple fluid. i. 29 
Boiled in vacuo. 11.649, $50 
Electrical. 5 1.511, 512 
Hints, how fitted for counterſeiting 
gems. i. 1 35 
Flowers preſerved. i. 109. n. 11.635 
Of brimſtone, how made. 1.426. iii. 
577 

Chymical, how they differ in colour. 
11.31 

Fluidity, the requiſites thereto. i.306— 


h . F 313, 347. n. 
Mechanically producible. i.300 
Bodies are differently diſpoſed to it. 

| 1.307 


A very diffuſive quality. iii.329, 339 
Whereon it nts 1.308. 343,344, 

5 403, 404, 425 
Fluids, what. i. 306, 56 5. Gn. 
May evaporate with cold. 1.677. n. 
Compoſe the greateſt part of the uni- 
verſe. 1.388. 11.268. 
How convertible into ſolids, and vice 
verſe. 1.328336. 111.308, 404, 405, 

£ 559 
Animal fluids vitiated. 1.33, 34 
The figures made by their contiguous 
ſurfaces, 1.316318, 388—396 
Why different contiguous fluids pre- 
ſerve their ſurfaces diſtin. 1.316 


—318 

Their parts in perpetual motion. i. 
313—318, 460, 11.268 
Their force upon ſolids. i.472—475 


Effects of their inviſible motions upon 


animals. 1.483—485 
May be made of the dryeſt bodies. 
| i. 30 


- The cauſe of their ſoftneſs. i. 311, 312 
The difference between fluid bodies 
and wetting liquors. 1-313 

An odd fluid appearing to move ſpon- 
taneouſly. 1.307—309 
Their force of motion. 11.268 
Gravitate in proprio loco. 11.287, 288. 
290—292. Cn. 348—3 53,338, 3 59, 


360, 361 
Aſcend in ſiphons, ſmall tubes, and 
filtres, 1i.289, 303, 446, 447 
Lighter will gravitate upon heavier. 
1.293, 295 

Preſ 


/ 

Preſe upwards. 11.296 

Suffer bodies of their own gravity to 

reſt any where in them. 1.297 

Why light bodies aſcend in them. 

11.297, 298 

To what depth ſuſtain'd bodies will 

ink in them. 11.298, 299 

Lighter fluids may raiſe heavier. ii. 

| Kept ſalpended to the fime height 
e lame hei 

rides of different bores, 3 


30 
The direct preſſure that bodies ſultain 
in them. 11.303, 304 
Preſs according to their perpendicu- 
lar altitude. 11.305, 306. Cn. 


Preſs laterall Ii. 30) —309 
May depreſs bodies ſpecifically lighter 
than themſelves. 11.309, 310 
Preſs all ways. ib. 
May ſupport bodies much heavier 
than . 11.311, 312, 353 
To find their ſpecific gravity. 11.333, 
34 

Preſs differently from ſolids. ii.36 = 


371 
Their different ſpecific gravity in 


winter.and ſummer. iii. 433. n. 
Fluores, found finely tinged. üil. 10) 
Flux-powders for ores. 11-318 

One of a ftrange property. i. 1 51 
Flyes, the ſtructure ot their organs of 
viſion. 11.163 

Will ſuſtain a very great preſſure. ii. 
356—358 


Included in vacuo. 11.545, 546 
Pneumatical experiments upon them, 
11.591, 596, 538, 599, 601 

Fly-blowings in vacuo. 11.601, 602 
Fetus in brutes, by what form'd. ii. 146 
When the human fætus receives the 
rational ſoul. 11.146 
Whether it reſpires in the womb. ii. 
470 

Why it may at firſt live without reſpi- 
ring, and aſterwards not. ii. 469 
May cry in the womb. 11.470 
Fogs, annual at Coromandel. iii. 73 
Foils for jewels, of what beſt made. 
1.150 

Foot-ball, at the bottom and top of a 
hill, 11.659 


INDEX 


Foramen ovale, its uſe. 11. 181 
Force, a way to improve it. ii. 365. Cn. 
A — applicable to uſeful pur 


po 1.286 
Forms of bodics, whence. 


1.302,303 

What. 1.206208. 224, 231 
The vulgar doQrine of them exami- 
ned. 1.21 5—223 
The doctrine of ſubordinate forms ex- 
amined. 1.223—231 
Their nobleneſs hard to decide. i. 23 t, 
232 


Why attributed to bodies. i. 232, 233 
Subordinate forms allowable in ſome 
caſes. 1.233—236 
Specific forms often no more than the 
moſt eminent. 1.236 
Some rather concurrent than ſubordi- 
nate. 1.236—238 
Producible and re-producible. i. 238 

| | 241 

Their origin ſhewn from the renewal 
of bodies. 1.245—247 
Obſervations and experiments to ſhew 
their origin. 1.24 — 25 
Fortune, miſtaken for a poſitive being. 
11.108 

Foſſils, whence their medicinal virtue. 
11.314 

The way to examine them. 1i.314,315 
To find whether they are metalline. 
11.315, 316 

Their different uſes in different pro- 
feſſions. 11.316 

A new one rich in vitriol. 11.323 
Many of them wholeſome. iii. 52 3,524 
May unite to vegetables in their pro- 
per form. F i11.52$ 
May conceive coldneſs or heat in the 
bowels of the earth. 11.5 29—531 
Fountains, made by the ſpring of uncom- 


reſs'd air. 11.47 7479 
Foxvl taſting of fiſh. 111.550 
Foxes, of different colours 1.672. 


One that changed its colour. ii.44 
Fradtures, affected by concuſſions of the 
air. 1.474, 475 
Free- avill, ſuppoſed in man. ii.198,225 
Freezing, how practicable artificially. 
1.602. 111.455 
Ex- 


XXXX 2 


IND EX. 


Experiments with bodies capable of 


reczing others. 1. 588—592 


Experiments and obſervations upon 


odies difpoſed to be froze. i.592 

| —596 

Experiments upon bodies indiſpoſed 
to be froze. 1.596 
How practicable without breaking the 
containing veſſel. 1.602 
The remedy for freezing in men.i.609 
Inſtances of perſons frozen. i. 605,609 
The manner of its operation. 1.602, 
611 

May cauſe ſolid bodies to ſwell. i. 612 


The force wherewith it expands wa- 


ter. | 1.622 —626 
Accounted for. 1.559. n. 667 


Employ'd to diſcover the texture of 


animal and vegetable ſubſtances. 
| 1.6 80z 681 
Its uſe in anatomy. 1.681 


bes, + it corrupts and ſpoils ſome bo- 


es. 1.681, 682 
Whether it exhibits natural figures in 
ice. | 1.68 


3 
Whence with ſnow and ſalt. i. 17, 718 


Frigbis, may cauſe and cure diſeaſes. 


| L82—$84 
Frigidum primum, what. i.640—6 50 
Frogs perſpire. 1.442 


* give light into the nature of re- 
piration. 1.27 


Will live without their hearts and en- 


trails. | 1.28 
Why they have a peculiar membrane 
of the eye. _ 7 
To render that membrane viſible. ii. 
| 163 

Included in vacuo. ii. 529, 530, 534, 
age 7 11555 
Pneumatical experiments on them. 
1.59 1,592, 596—598, 602 


Frog-ſt wn, treated pneumatically. ii. 


601, 602, 623 


Froft, affecis all kinds of bodies. i.593— 


9 300 
Uſeful in preparing manure. 3.594 
Whence on glaſs-windows. 1.591 
How far it reaches into the earth. i. 


630, 631, 643,646 


To preſerve the earth and water from 


it. 1.5706 73, 683 


Fruit imitated in wax. 


Whether it increaſes the weight of 
bodies. 


1,673677 
To preſerve it. i.109. n. ii.567—575 
Different kinds obtainable from the 


ſame tree. 1.167, 168 
Exhalable. * 1.397 
The air it affords. 11. 56 5—568 
The difference betwixt it whole and 

bruiſed. 1,629—632 
May obtain maturation after being 

gathered. 1.543, 544. 

Fucus of tin-glaſs. 11.234 
Fuga vacui, no principle of nature. 5 
4 

Fulmen, what. 1.446 
Strange effects of it. 1-421 
Fumes, their efficacy in diſtempers. i. 
| | 92,93 

Turn to various liquors. ii. S0, 81 
In vacuo. 11.439, 440 


Yielded by an odd kind of liquor. 


1.439 
White ones afforded by a red ſpirit. 
1.543, 544 


How ſuſtained by the air. ii.543,544 


Meeting, and making coalitionsin the 


air. 11.487 
White ones. | ib. 
Inviſible, made viſible by mixture. 


111.338 

Generated by mixture without Go 
nal heat. ini. 54 t 
Acting on metals thro' animal ſub- 
ſtances. ili. 571 


Funicular hypotheſis examined. ii. 655 


| —563 

Furnaces, improveable in chymiſtry. 

1.57, 68, 

Lamp-Fuinaces uſed to hatch eggs. 

| | 1.67, 68 

Furor uterinus to cure. iii. 636 
9 


G for eſtimating the rarifaction 


of included air. ii.488—4 90, 556 


— 558 


Galen, fancied a ſoul in the earth. ii.114 


His opinion of nature, 11.256 
Gall in the air-pump. ii. 540 
Galls 


Galls, not abſolutely neceſſary 


to make 

inky liquors. 11.38 
Their uſe in examining mineral wa- 
ters. iii. 504—507 
Subſtitutes for them. iii. 507,508 
Ganerenes, to cure. 111.636 
Garlic, its taſte and ſmell imitated. i. 
542,546 


Gems, their medicinal virtue. 1.62. ii. 


10, tot. iii. 99, 124—128 


How counterfeited. i. 132,151,453 
Porous. 1.450 
Have an inteſtine motion. 1.462,463, 
490 

Their principle of growth. 1.490 
Appearing like of fire upon the 
mill, 1.492 
Gaping upon the mill. 1.492 
Uſed to colour glaſs. 11.99 


To diſtinguiſh the genuine from coun- 


terfeit. ii. 32 8,329 
How to be choſe for different pur- 
poſes. 11.329, 330 
Were once fluid. 111.99—112 


Have their real virtues from minerals. 


111.99, 124, 126,127,141 


Their figuration. il. 100—103 
Internal texture. 11.103, 104 
A grain in them. iii. 103, 104 
Change their colour in the fire. iii. 
105,106 

Colour'd ones found among metalline 
veins. 111.107 


Unskilfully dug in the Tudies. iii. 10) 
Of the ſame name, differ in colour. 
111.108 

May contain heterogeneous mom 
11.110 

May have their texture alter'd by 
water, 111.111 
Are mixed with minerals. iii. x12, 
118—122, 137 —141 

How faſhion'd. iii.112—118,1 23,1 24 
How they grow. 111.130—134 
Their ſhapes not uniform. 111.118 
Irregularity in their figure, what it 


argues. 111.132 
Of different weights. ili. 118, 119, 
| 125,129 

Their tranſparency and opacity, 
- whence, Jil. 120 


INDEX 


Their different colours, whence. iii. 


126,127 

Whence of different colours in diffe- 
rent parts. 111.131 
Whether of themſelves luminous. iii. 
148—155 

Generation, what, 1.209—212 


Genus and Species explain'd. i.206,207 
Geography, depends on mathematics. 
1.120 

Gilders, their amalgam of gold, iii. 41 
Gilding, its origin. | 1.113 
Glaciation, how it affects liquors as to 
the figures in ice. 1.168 
Natural, how propagated. i.630,631 
The depth whereto it may reach. i. 


630,631 
Glandule miliares. 1.441 
Glaſs, made malleable. 1.68 


Its cohefive power. i. 320, 32 f. ii. 416, 
417,450,451 

Its ſolidity, whence. 1,322,323 
A very cloſe body. | 1.410 
Its FR and perviouſneſs to ſome 
bodies. 1.455459 
Impervious to air. i.702,703. ii. 449, 
| 450 
Penetrated by fumes, ii. 4 50,47 9,480 
Pervious to flame. 11.396,397,399 
Surprizingly electrical. i.511,512.0. 
Made electrical by heat. i. 400 
Apt to crack ſpontaneouſly. i. 135, 
289,463,488—491,493,595. iii. 62 
How temper'd to prevent its cracking. 


1.89 

What aſhes make the beſt. 1.131 
Yields a ſtrong ſcent. i. 400,401, 494. 
111.419,420 

Made to ring by a ſound. 1.436 
Soften'd, and render'd figurable. i.13 5 
Contains alkaline ſalts. i. 148,463 
Why poiſonous. 1.201 
Corroded by ſaline ſpirits. 1.455 
The way to ftain or colour it. 1.457 
—459 

Tinged red quite thro. 1.458 


Tinged blue by gold, and yellow or 
red by filver and mercury. i. 459. 
11.64,66,98. 111.413,415 

Turned blue with filver, 11.98 
Has an inteſtine motion. i. 463,488 
Yields 


INDEX 


Yields an effloreſcence. 1.463 
Swells after blowing. 1.463 
A kind that ſhrunk upon cooling. 3 
4 
Its texture. 11.449 
Eaſily made opake and white. ii. i) 
Different colours in the ſame piece. 
ä 1154,93 
How tinged green. 
How tinged of various colours. ii. 99 


Tinged with zaffora and granate. ii. 


* | 350 
Variouſly colour'd by manganeze. ii. 
. * - 99 

Yields light in vacuo. 11.511. n. 


Yields light by friction. iii. 172. n. 
Which ſort beſt for the object. glaſſes 
of teleſcopes. 1.135 
Its 6xedneſs in the fire. iii. 250, 280 
Obtainable from vegetables. iii. 28 8 
Made only by fire. iii. 308 

A mixed body. iii.309, 419, 420 
Differs with the aſhes employ'd to 
make it. 3 111.315 
"Compoſed but of two elements. iii. 
326 

Muſeovy-gla divifible into plates ex- 
tremely thin. 11.21. Ui. 27,280 
A particular glaſs ſor exhibiting two 
ifferent colours in a liquor. ii. 93 
:Glaſs of antimony, its different virtues 
as differently managed. iii.569,577 
Electrical. 1. 510 
Glaſs-bubbles, riſing and finking with 
the alter'd preſſure of the atmo- 
ſphere. 111.41,42 
"Their phenomena in water explain'd. 

| | 11.293, 294, 309 
Exhibit the colours of the rain-bow. 


11.71 


Broke by the ſpring of their own air. 


1.481 

Their phenomena in blowing ex- 
plain d. 11.482, 483 
Glaſs-drops, broke iu vac uo. 11.510 
Glaſs eaters. 1.48 
Glaß. grinding, its origin. 5 
Its practice. 1.389 
How the metal is ſeparated from the 
tool therein, 1.330,321 


N 


11. 98 


Why it turns the ſand, &c. black. ii. 
| o. n. 
Glaſſes, drinking glaſſes, oddly affected 


by lightning. | 1.421 
— to cut them ina 

ſpiral. | 1.491,492 
— broke by the na- 
tural voice. 1.486 
— — have their tones, 
| | | 1.486 

How faſhion'd for watches. 1.135 
Will, when heated, be crack'd by cold 
water. 1.489 
Burit by the touch of a pin. i. 490 
Flexible looking glaſſes. i. 129 
To turn all — glaſſes into ſpe- 
cula. 1.129 
To foliate all ſorts of figured glaſſes. 
| | 1,129 
To diſcover veins in convex glaſſes. 
* | . 0 1. 142 
Double · convex glaſſes made to ad- 
vantage. i. 1 50 


Concave glaſſes, throw the image of 
the object into the air. ii.26,27 
Glaſſes of. metals, vary in colour. ii. 96 
Glaſs of lead, electrical. 1,510 
he alterations made in it. 1.384 

Exhibits various colours. ii. 100, 101 

Turn'd to lead again. 11.234 
Glaſs-making, liable to contingencies. 


1.170 

A defect in it. | 1.136 
Glaſs-ſtopples, their excellence. i. 151 
Glaſi-tubes, attract water. 11.44), 448.2. 


689,690 
Glauber, his ſal mirabile. i. 259, 250 
Glexu, a fine tranſparent one. i. t 30 
Glow-worms, in vacuo. 11.526, 52) 


Their luminous matter in vacuo. ii. 


526 
Their diſtill'd liquor. ili.33 5 
Glyſters, may inebriate, 1.443 


Guats, their young ones in vacuo. ii. 


|; | 540,549 

Their tranſmigration. ii. 540 
Goat rue, recommended in the plague, 
Oc. 111.540 

God, his attributes manifeſt in his crea- 

+. tures. 1.10o—15 

1 In- 


INDE X. 


Inſtances of his power, i. 10, 11. ii. 
| 146,266=269 
of his wiſdom. i. 11—13. ii. 
197, 117, 160. n. 269 —2 74, 270— 
274, 276, 277 

His wiſdom, in what moſt conſpicuous. 
11.168, 274 

—— manifeſt in the eyes of 


animals. ii. 164 
His goodneſs. 1.13—15 
The greateſt argument for his exi- 

ſtence. 11.118, 123 
Often confounded with nature. ii. 118, 

119,159 


The primary cauſe of motion. ii. 146 
The veneration due to him. ii. 149 
Whether the notion of him be innate. 
11.158, 159, 208, 209 

The notion of him imperfeR. ii. 2 10, 
214 

May have perſections unknown to us. 
11.264, 265 

The difference betwixt him and his 


creatures, | 11.278,279 
Whether man may enquire into his 
nature. 11.278, 279 
The beſt object of our contemplation. 
| 11.279 

The manner wherein he is to be ado- 
red 11.280 


Gold; afforded by a particular earth. i.59 

Diſſolved red by the ſpirit of Terra 
Sileſiaca. 1.59 

Reduced to a medicine. i. 63, 64 

Debaſed by a ſmall quantity of mat- 
ter. 


1.78 

Made purgative and diaphoretic, 
| 1.80 
To diſcover if it be alloy'd with cop- 


per. 1.116 
To recover its luſtre when ſullied. i. 
135. li. 1. 

How ſeparated at the mines. i. 13 f. 
11.5 54,555 

Seldom obtain'd pure. i.164, 165 
Melted by the flame of a ſpirit- lamp. 

| 1.165 


Giving a yellow tincture to Agua for- 
tis, whereby filver was converted 
1.166 


into gold. 
1.179 


Difſoly'd by ſpirit of ſalt, 


Its nature. 1. 200, 201 
Changeable into different metalline 
ſubſtances. ib. 
How ſeparable from quick-filver.i.2 32, 
111.411 

Its cryſtals, what, and how figured. 
1.242. 11.296 


Diſtill'd with ſublimate. i. 2 54, 255 


Converted into ſilver. i. 260,261 
Its colour, whence. 1. 261 
Counterfeited. 1.454, 455. ii. ro 


To diſcover if it be adulterated. ii 


322, 323 


| Made to yield the taſte of ſloes. i. 542 


ording the ſcent of musk. i.546 
May tinge water yellow. 1.315 
Render'd volatile various ways. i. 263, 

372, 373, 377, 378. 11.325. ili. 140, 
269. n. 306, 308, 396, 412. 

Found volatile in ſome minerals. i. 263, 
Made purer, and increaſed in weight 

by cupellation. 1.264 
How eafily and advantageouſly redu- 

ced to a calx. 1-377 


A very pale kind. 1.155 
May greatly differ from itſelf, i. 154 
ef —1 56 
A ſpecies of as eaſy ſuſion as lead. 
1.156 

Obtain'd from copper. 1.15 
from an ordinary marcafite. 

| 1.158 

from a red earth, or Regulus 
martis ſtellatus, ih. 
from talc. ib. 
May loſe of its weight in time. i. 401 
Its great ductility. i. 404, 405 


The quantity of it that goes to gild 
ſilver- wire. 1.405 
A grain of it ſubtilly divided. i. 409, 


410 
Its poroſity. 1.439. n. 450 
Sweating thro” glaſs. 1.456 
Whether unripe ſilver. 1.458 
Digeſted with quick-filver, producing 


a remarkable effect. 1.459 

A ſolution of it reſembled by that of 

the load · ſtone. 1.504 

Gains in weight by. a 
3.51 


How 


712 


Its ſolvents. 


INDEX 


How precipitated out of Agua regia. 

1.520, $22 
1.528—5 30 
Fitted by alkalies for the weakeſt 


menſtruums. 1.528, 529 


Made oy i like ſilver by a parti- 
* 


cular light. ii. 16. n. 
To diſcover the ſmalleſt quantity of 
it in a menſtruum. 11.17 

A ſign of it in precipitation. 11.41 
The beſt way of refining and reducing 
its calx. ; ib. 
Precipitated in its native calx. iii. 360 
Pure gold will ſully linen. 11.41 
Diſſolves, and falls yellow in Agua 
Fortis. 11.47, 96 
Its colour eclipſed by ſilver. ii. 48 


Diſſolved with copper, gives a green. 


11.69 
Diſſolved in Aqua regia, dyes animal 
ſubſtances purple. 11. 101 


May appear in form of a ſalt, a liquor, 


a flame, c. 11.232 
Made to float in water. ii. 311, 312 
Its ſpecific gravity. 11.312 


-Contain'd in various kinds of ores. ii. 


22 
Found in form of a reddiſh earth. 


| 11.324 
Obtainable with profit from ſome 
ſands. | 11.325 


May be concealed in various bodies. 


11.325 

Jo eſtimate its fineneſs. 11.374 
Mineral gold in Jamaica. 11.322 
Its growt i. 9 
How purified. 111,262 

| quartation. iii. 289 
Made to aſcend in fume. iii. 140 
Not reſolva ble into the chymical prin- 
ciples. 111.263 — 268 


The various forms it may put on. iii. 


— 464 

Its great fixedneſs in the fire. iii. 268, 
; 269, 295, 296 
.How ſeparated from filver without 
Aqua fortis. 111,271, n. 
Its ſulphur and mercury. iii.295— 
2277 402 


Diſſolved by a particular menſtruum. 


ili. 306, 507 


Diſtill'd with a gentle heat. iii.308 
with a metalline mercury, ii. 


7 412 

Wherein it differs from filver. iii. 
| 321, n, 

How made from ſilver. iii. 322 
Nati ve gold. 111.342 
Obtain'd in plenty from an American 
earth. 11.247 
Deftroy'd by a menſtruum. iii.349 
Made inflammable. 111,396 
How affected by butter of antimony, 
| REIT 111.306 
How affected by the mercury of anti- 
mony. "1 11.400,401 
Amalgamated with metalline mercu- 
ries, 111.401 


Loſes its colour in amalgamating with 
a metalline mercury. 111,401 
When volatile, may increaſe the gra- 


vity of mercury. i. 412 
The virtues of its tincture. ili. 5 86 
Cold. beaters Skin, how pre i. 80 
Leaf gold, vie wid by refraction. ii 59 
Sand gola. 11.322 


Gold mines, whether there be any. ii. 321 
Gola ore, examin'd hydroſtatically. ii. 
321, 322 

Its 2 indiſſoluble in fortis and 
qua regia. 11.321, 322 
Gonorrbœa, to cure. 111.636, 637 
Gooſe-berries, treated pneumatically. ii. 


G11, 613, 614, 616 
Gott cured. W i. 45. ii. 8a, $6 
Remedies for it. 111,490, 637 
Why conducive to long life. iii. 562 
Granats, have metalline parts. i.45 3. — 
107, 10 
Differ in weight. i.332 
Have a grain. iii. 104 
Bobemign, keep their colour in the 
fire. 111.105 
Indian, change their colour in the fire. 
1 iii. 106 
Afford a tincture to a mild menſtruum. 
oy | 111.107 
A diſparity in their ſhape. iii.117 
Their ſpecific gravity. 111.119 
Some opake, 1.120 


A chalybeate tincture from them. 
41.120, 121 


Gra- 


Gramlation of metals, how perform'd. 
135 
Grapes, treated pneumatically. ii.566— 
6725731574357 94 $824 563,606,617 
Analyſed. 111.299 
The different ſpirits they may afford. 
111.382—384 

A ſapa of them for ſauces. iii.382,383 
The ſpecific gravity of their juice al- 
ters with age. ii. 338,530,631 
Graſs-hoppers in vacuo, 11.546 
Gravel, to cure. 111.639 
Gravers, harden'd without quenching 
them in liquors or unctuous bodies, 

| i. 112 

Gravity, what. i. 17. ii. 251 
Its cauſe ſome general agent. i. 1). n. 
19. 11.124, 136, 137,295 

An active principle. 1.223. n. 
Ill attributed to nature. ii. 320 
Whether it regards the centre, or 
whole body of the earth. ii.123,124 


How it acts. 11.136 
Two kinds of it. 11.292. n. 
Relative gravity. 11.362—365 
Whence its difference in bodies. iii.229 
Confider'd in metals. iij.406—409 
No argument of fixedneſs. iii. 414 


Green, how produced by various com- 
poſitions of blue and yellow. i. 2 28. 


11.68—79 

Not 3 by every blue and 

yellow. 11.70 

Deſtroy'd, and produced. ii. 89, 94,9 
Sap: green, how made. 11.76, 

Greenland, its inhabitants olive-colour'd. 

11-43 

Grief, its effects on the body. iii.567 


Gripes, how cured. 1-92. 111.639 


Gr:zolets, a grain obſerved in them. iii. 
104 
One that contain d a liquor. iii. 110 


Ground iuy, its medicinal virtues. iii. 591 
Guaiacum, the time required to ſeaſon 


8 1.461 
When beſt ſeaſon d. 1.131 
Its odour. 1.545 
Its virtues. 1.98 
Affords few aſhes. 1.124 
Its analyſis. 111.266, 267 

Guageons in vacuo. 41.533, 534 
Vo T. III. 


INDEX 


Gum arabic, a ſolution of it precipitated, 


1.524 

Its virtues, and beſt manner of exhi- 
bition. iii. 579 
Gums, reſinous ones, their precipitation. 
11.47 

Fluid in ſome climates. 1.467 
To cure their diſorders, iii.639, 640 


Gunnery improv'd by mathematics.i. 122. 


en. 

Gun-powaer, the trades depending on it. 
1.113 

Its uſe in obtaining ſtone from the 
quarry. i135 
Wherein its effects depend. i.225,228 
Its great rarifaction in ſmoke and 
me. 1.400 
Smelt by ſome fowls. 1.414, 415 
Fires gradually. 1.479 
Its effects incredible. ii. 25 


The velocity it gives to bullets. ii. 268 
The manner of its exploſion. ii. 400, 


401. n. 
To increaſe its force. ii. 401. n. 
Fired in vacuo. 11.420, 421 


Various attempts to fire it in vacuo. 
| . 1.518, 519, 5232 524 
To take away its marks. iii. 640 
Gypſum, the remedy for canary. i. 146 


H. 
H figure of its grains. i. 394, 69) 
When generated. 1.696 
Where and how made. 1.696,69 
Falling in the winter. 1.696, 697 
Very large hail. i.697. 11.75 
Frequent at Sumatra. 111-53 
Rare at Ceylon. iii. 53 
Hair, to take off without inſtruments. 
1.137 
Attracted by the fleſh of ſome per- 
ſons. 1.511 
How dyed black. ii. 41 
Halo's, in the receiver of the air pump. 
ii. 511 
Hardneſß, whence. i. 346,347. n. 
No argument of compact neſs in bo- 
dies. 1.451 
How introducible into bodies. i.329— 
331 


Yyyy In- 


713 


74 


* 


Introduced into a particular ſoft min- 


ture. | 1.343, 344 
Hares,how long their ſcent will lye. i. 414 


White in winter, 11.43, 44 
Harts- born, made fluid by a re 
33 
Calcined philoſophically. 1.419 
Its ſolvents. 1.536 
Burnt in: vacuo. ii.505 
Boiled ſoft. 11.651 
Its analyſis. 111. 590 
Head. ach, cauſed by ſweet ſcents, i. 423, 
ae By. | 424 
How cured. 111.450, 492, 640 
Health, yy animals enjoy ſo large a 
ſhare ot it. 11.141 


Hearing render'd acute by 2 fever. i.429 
Niſorders in it to remedy. iii. 542, 643 
Heart, its uſe and cauſe of motion en- 


quired into. i. 28 
Hearts of cels in vacuo. 11.535 
Heart. burn to cure. 111.643 


Heat, whence it proceeds. 1.300. iii.440 
Mechanically producible. i.29$,299, 
54,555, $57» 558, 560570 
Cauſed by motion. 


-AU! | 1-472, 473 
Differently propagated in different 
bodies. 1.479 


Adds power to menſtruums. i.52 7,528 
Produced by cold bodies. i.554, 564, 
565, 571, 372. 11.436 

Requires not the attrition of the air. 
8 IT. 1.565 
Produced by mixing the ſame body 
with ſeveral others. 1i.567—570 
Heat cauſed by ice. + 68 
Produced by putting together parts of 
the ſame bod. i. 568. iii. 541 
The ſame body that 8 ſome li- 
Juors, will heat others. 1.555 
— — by the action of two bodies 
on a third, with which they ſepa- 
rately produce cold. i. 357358 
Heat and cold accidentally varied in 
their production. 1.358,59 
The requiſites to heat. 1.560, 561 


Various mechanical ways to produce 
it. | 1.561572 
Produci ble by the mixture of two 
powders. 1.57045.71 
By the ſpirit of human blood, Oc. 
11.477 


Its direction. 1.601 
Expands metlas. 1.612 
Natural heat applicable to chymical 
uſes. | 1.71, 72 
In the earth, whence. i.641,642,689, 
75 111.3 30 
Which heat the greateſt, a white = 
or a red. 11.28 
Not to be increaſed in boiling water. 


11.413. n. 


Propagated in vacuo. ii. 419 
A great effect of it. 1 05 47 
How affected by the abſence of air. 
| . 11.460, 474 

Produced by attrition in vacuo, ii. ii, 
512 

The heat of the air rarifies glaſs. iii. 
| 31, 52 
The ſummer's heat may proceed from 
effluvia. | iii. 52 
Its effects at Jamaica as to the raiſing 
R ot water. | iii. 53 
rodigious at Suaquena. iii. 5; 

| Houſes fired by the fun's heat. iii.s5 


Bullets melted by the ſun's heat. iii. 
| SOIT 55, 56 

How it affects proviſion. and vermin 
under the line. 112.6, 70 
Ariſtotle's definition of it examined. 
111.27, 278 


The cauſe of fluidity, iii. 403, 404 
Heavens, generation and corruption 
therein. 11.2 52 


How to be obſerved towards giving the 
natural hiſtory of a country. iii.; 
Hellebore, black, operating by effluvia. 
1.436 

Helmont a faithful writer. 114.275 
Hemiplegia, from a bone preſſing the 
Dura mater. 1.36 
Hemorrhages, variouſly ſtopp'd. i. 56, 6, 
38, 445. iii. 574,575,593, 594, 588, 


640—642 

Hens without rumps. | 11.45 
Hermes Triſmegiſtus, his advice to his 
ſon. | 1.16 
Hippocrates, his account of the world's 
origin. ; ii.114 

Ul effects of his commending nature. 

- ' 11.143 
rſeneſs, to remedy. 111.645 
Hoar ſeneſs, V — 


IND EX. 


Hobbs, his notion as to the riſe and fall 
of liquors in the thermometer. i. 


2 aha 584, 58 
His doctrine of fluidity and firmneſs 
examined. 1.346367 


His doctrine of cold examin'd. i.711— 


719 

His doQrine of the air examin'd. ii. 
679—697 

His doctrine about a vacuum confi- 
dered. 11.698 


Whereof they may be made. ii.37 5,376 
One of ſponge. 11.376 
A ſtandard tor them wanting. ii.377, 

8 


37 
Obſervations with them. ii. 3 80, 381. 


77—382. iii. 24 
Made of an dend 11.378 


The cord hygroſcope. 11.38 

Will not always alove with the dryneſs 
or moiſture of the weather, 11i.24 

A hygroſcope in vacuo. 111.23 


His explanation of the phenomena of Hydroſtatics, cannot alone determine 


the — ump. n 

Honey, its ſpirit. 1.541 
The why! bd ferment it with water. 

| 1.289 

Yields plenty of inflammable ſpirit. 
111.379 

Yields an acid ſpirit able to diſſolve 
metals. | 11.379 
Hordeum on the eye, its cure. iii. 630 
Horn, a horn growing upon a woman's 
head. ii. 12 
Horſe-hairs, their ſpecific gravity. ii. 
292, 319 


Horſes preſerved from a diſtemper by 

ſtabling with goats. 111.73 

Hounds, to know when they have ſcent 

of a hare or fox. 1.430 

Hour -glaffes made with different mate- 
ria 


1.152 


Human body, what. 11.129, 142 
How conſtituted and preſerved. ii. 
11.141, 144 


Many things done therein againſt the 
bent of the mind. 1 11.146 

The Humming-bird. 11.186, 189 
Hurricanes, their uncertain return in the 
American iſlands. 1.293 
Whence they proceed. 111.213 
A violent one at Fort St. George. * 


3 
Frequent about the iſland Maufrici- 


Us. 111.39 
Periodical. 111.40, 41, $9, 90 
Prognoſtics of them. 111.40,41 

Husbanary to improve. 1.107—110 
Hyaoi nt hs have a grain. 111.104 
Hydraulic contrivances. 11.47 9—479 


Hygroſcopes, their general and particular 
uſes. | 11,37 5—382 
A ſtatical one propoſed. ii.37 5—376 


to powders. 
— bodies that will diflolve in 


J 


whether a body will fink or ſwim. 
1.251 

Their uſe. we r 
Fundamental propoſitions in them, 
with their corollaries. i. 125,126 
Preliminaries to their doctrine. et 
"Ty * 
Their uſe to a phyſician. ii. 337, 338, 
42, 343 


3 
Give the magnitudes of bodies. ii. 338, 


339 


The uncertainties whereto they are 
ii. 342 | 


liable in practice. 


The Hydroſtarical balances 11-318 
Directions for its management. ii. 309 
—321 

Cautions in uſing it. 11.343. n. 
Applied to examine ſoſt ſubſtances. 
11.324 

| —— colour'd ſands 
and gravels. 11.324, 325 
the Materia 

medica. 11.326, &c. 
Its uſes. 11.32$, 330, £96. 
Applied to fluids. 11.330 


11.331, 332 


water. 11.332 


Hyperbola, its relation to its aſymptote. 


11.205 


Hyſteric-fits, how cured. i.92, 44+ iii. 


643 


. 
Apanning, whereon it depends. L114 


Faſper-ſtones, their medicinal virtues, 
I. 81. ili. 575 


Some partly red. 


FF x © The 


1157s 
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IN D E X. 


The jaſper a blood. ſtone. 111.575 
w cured. i.85. iii. 582, 643 


Jaundice, 
—645 


Fee, how produced. i.210, 478, 716, 717 
Goes off in effluvia. i. 398,6 77. n. 
The noiſe and force wherewith it 

breaks in northern climates. i. 482, 


637 
qc to. heat cold liquors. i. 568 
gravi 


9 1.615 
Wien ighter than water. i.515— 
622 
Floating mountains of it. 1.61 5, 635 
37 

Its bubbles, whence. LGI 5—620 
not fill'd with air i.620, 


719 
Whether it communicates a coldneſs 
- ata diſtance. 1.629, 630. iil.52 


Drinking-cups how made of it. 1.633 
Differs in hardneſs. i.633,635 636 
Made ſtrongly to adhere to wood. i. 


634 
Blue in the frigid zone. 1.637 
Deadens the wind. L637 


Its duration in various liquors. 1.638, 


9 

. ſooner in vacuo than in the 
Whence on glaſs windows. 5665 
Whether it weighs more than the li- 
uor it is made of. 1.676 
Whether i it exhibits the form of plants 
in their decoctions. 1.582 
Made in vacuo. ' 159 
Ite great expanſive force. i.622, 
626. 1.45 9 

Attempts to make a lens of it. i. 169 
Preſerved in ſummer. 1.639. iii. 2 33, 


234 
Teas, when inadequate or confus'd. ii. 
202 

Diſtinguiſh'd. | 1.204—206, 209 
The idea of God. 11.265 
* the difficulties of conceiving 
11.22 9,230 

Ares dye a green. 11.73 
72 1 1.510 
ts peciſic gra ii. 316 
Aﬀerds an oil, 10 111.130 
Jet d'eau's imitated, 1.478 


Taolatry, whence. 
The moſt antient, what. 
Eis, Jams, miſtaken for a common 


light. 1.699 
What. 11-400 


| Tmages of things, to take off. ane 


Imagination, its power to cauſe ae 


Of the mother affecting the chil, 


1.45 
1 of the ſoul, ſhewn from phi- 


11.241 
nere 


may have truth on its 

ii. 2 12. Qn. 213 

3 IR the ſuppoſed cauſe of ſome 
diſeaſes. 


1 i. way vt 
Incuruble diſeaſes what. 
Indians, the effect of ſuperior knowledg: 
on them. 
How they black their skins to —— 
themſelves terrible. iii. 83 
Indigo, how made a ſtaple commodity, 
i. 50 
Induration, an artificial one. 1.344.345 
A natural one. 1.345 
Infinity, its idea incomplete. 11.203 


Ariſtotle's definition of infinite. 11.2 79 
Inflammability meckeneally producible. 


1. 300 
Wherein it conſiſts. 11.31 7,393 
What bodies are inflammable. iii. 318 
Metals made inflammable. iii. 39 5, 396 
Human blood inflammable. iii. 449 
Tnflammations to cure. 114.645 
Inhabitants, the obſervations to be made 
on them towards a natural hiſtory 

of their country. TT 
Hen of liquors practiſed upon ani 
1 1 38—40 

Ink made without galls. i. 5. 11.38 
Afforded by two limpid liquors. ii. 3 
* oy, its compofition and me- 


thod o f uſing. 1.43 7,438. 11.38, iii. 


468, 489 

To diſcharge or change it. ii. 4,48 
One that writes in three different co- 
lours. ii. 72 
Inoculation, obſervations thereon. i. 2 50 
Inſects, render d lifeleſs thro' want of 
air, 11.128, 460, 461 


Their 


* T ee Ii ,. «“.. 


INDEX 


Their skill in making their neſts, ii. 


184 
Inſtinct in animals, what. i. 20. ii. 181 
Jitellect, what. 11,204. 


oinery, a defect in it. 1.130, 136 
— phe 1 no venomous creatures, 
111.529 

Tron, figurable by ſtrong moulds. i.112 
Made fufible and poliſhable. i.112, 
I29 

How kept from ruſting. 1.112. 1ii.3r, 

| 62, 63 

Hammer'd cold for ſhoeing horſes. i. 
TY” I29 

Grows magnetic by ſtanding omen: 
dicular. 1.142, 497, 498. 111.90 
Gilt with water-gold. 1.151, 152 
A ſort that ſmells rank in the working. 
1.398 

Its filings mix'd with oil of vitriol. 
| i. 569 

Conceives heat with ſulphur and wa- 
ter. 1.571 
How heated by hammering and filing. 
i. 564, 565 

Its ore made to attract the needle. 
1.504 

how reduced to metal. i.505 
Electrical | 1,512 
Whence ſaid to be converted into a 
load-ſtone. 1.498 
May act as a load-ſtone. 1.496, 497 
Made magnetical, may be ſoon de- 
rived of its virtue. 1.500 

Its filings made to dance by a load- 
- None. | 1.47 7, 478 
Has an inteſtine motion. 1.437 
Made readily to receive a magnetiſm 
from the earth. i.284,285,287,498, 

| 499 

Is reddiſh when calcined. 11.95 
Found common. i. 175. iii. 496,5 16 
Diſſol ves green in oil of vitriol. 11.95 
| reddiſh in Aqua fortis. ib. 


Found in form of mud. 11.324 
Weigh'd cold and red-hot. ii. 389. n. 
Conſumed by the air. 11.430 
Made pulverable by ſtanding near ſalt- 
water. iti.62,63 
Why not uſed in copper- mines. 1ii.62 


Obtain d from a iu. 75 


Its growth. iu. 97,339 
Its ore vitrified. iii. 2 80 
Diſſolved by urinous ſpirits. iii. 434 
Digeſted with ſpirit of human blood. 


111.480 

Apt to impregnate liquors. iii. 496 
Tron-moulds to prevent. 1.115 
Iron: ſtone, makes an artificial mineral 
water. iii. 515 
Vicles found in vaults, their ſpecific gra- 
vity. 11.315 
12 to make run. 111.645 
tch, to cure. 11.645 
Fuices of vegetables, how preſerved. 
i.73 

Fuly-flowers treated pneumatically. ii. 
583, 593 

Juni pa, its fruit colours the fleſh of ani- 
mals violet. 11.134 
Ivory, how to ſtain it of laſting colours. 
| 1.133,448 

Soluble in Aqua fortis. iii. 406 

Ivory- black, how prepared. i. 1 30 
ſed in painting. ii. 38 


K. 
KE. uſed in the making of alum. ii. 


102 
Key, the relation it has to a lock. i. 200 
Kidneys, their diſorders to cure. iii. 646 
King's evil, how cured. i. 14,44, 86. 

iii. 580,646—648 
Kitlings included in vacuo. - ii. 530, 331 
Knowleage, the objects of it in man. ii. 


200, 201 
The ſuperiority it gives one man over 
another. .. Kali _ 
_— 

17 C of vegetables. ii. 101-103 
A yellow vegetable lac how prepa- 
red. 11. 101, 102 

A red vegetable lac. 11.103 
Gm: lac melted by the ſun's heat in 
fome climates. 1-467 


LaFeal-veſjels, how diſcovered. i. 171 
Labour-pains, a remedy for them. 1.99 
Lamp, a rolling lamp. 1.126 


The 


7¹8 


INDEX 


The inconveniences of Cardan's lamp 


- remedied. J. 
Land. how improveable. i. 106-109 
land improved. Ii. xo8 

„ and ſandy land how improveable. 
1.110 


Lapis Calaminarisj ſheaths acids, yet 
affords them ſtronger in e 


ili. 5 


Lapis Hematites, its ſpecific 755 ir p 


$1 $4326 
Lapis Lazuli, its emetic quality an 
ſpecific gravity. | 11.326, 327 
Eri Nephriricus, its medicinal virtue. 
1755 1.575 
— ty 8. 50 
23 9 
Preſerved. - x 11.644, 646 
Zatron, changeable to a old colour. 
1.43 0 
Zondavane of 8 1-99, 1 
Daws of nature, their — | i. 1430 
Lead, its ore melted | 
Changes colour, an * Lede 
gold Sc. in lenden 1.264. ii. 
r — 


Made volatile. 


: Its ores differ in ſeveral: properties 55 


” A very rich lead. ore that afforded Gs 
filver. 3 
A apparently light ore rich in fiver. 


i. 31) 
:Turns red by calcination.” 1 
155 various lbs when melted. ' 


6 


105 enomena in Aqua fortis. | f. bs 
Its pe diſtinguiſhed into three kinds. 

'% ii. 326 
Gains weight by calcination. ii. 390 


Regain d from its calx. ii. 399. 1.448 
1618, 
Immerſed in mercury in vacuo. ii. 625 


Cooled 77 vacuo after fuſion, 


Its growth and increaſe. ii. 9 5, 96, 
339 

Whence its increaſe of weight yea 
buildin 111. 96,9 
Perraded by Habaſter and white. 
| marble. | 11.96 
The various changes it undergoes by 
fire. iii. 336 


il. 9 an 


Its ore yields a ſulphureous liquor, 


in. 394 
Sometimes mix'd with antimony in 
the mine. 111,400 
Diſſolved by ſpirit of vinegar, 11.435 
_— Cert, at. 11.316 
ts ſpecific gravi © ib. 
Rea-lead,' how KA | ü. 39 


ö Diffolvos white in ſpirit of vinegar, 
11.19 

Deſtroys the acidity of vinegar, and 
afterwards acts as oil 0 1 5 


Lane, propored wichout oak-bark. 


7 
Its porofity. 5 4. 
Powerfully imbibes moiſture 1 ho 

air. i. 446. 1.376 
Leeches in vacuo. ii. 5447 545 
TZemmons treated pneumatically. ii.; 92, 

593, 6Q 
Tenitive-· Electuary, purging by i its ſcent. 
| „ 1.424 
Leproſy ſy, to eure. | ili. 548, 649 
Levity, if cauſed by the air in bodies. 
i. 124, 125 
The doctrine of poſitive levity over- 
thrown. ii. 362-365 


Tigbt, by whom treated of. 77 
The proportion wherein it decreaſes 
from the illuminating body 1.120 
Whereon its doctrine — 4 1.222. 
On. 11. 1 3. n. 5 n. 38. N. 
| 104. N. 
1.300, n. 
1.481 
ity . refrangibility, 
What. ii. 7. n. 20. n. 
When ſtifled in bodies. 11.15. n. 
Its phenomena in a rl room. 
| 21, 55559 
Its rays reflected and eefratiel ys & 
ferently coloured pa + ng 
R viewed in rent kinds. = 


| | ll. 58,59 
985 in paſſing thro' colour d bodies. 


ed by a red ky. 


| Aimilar body. 
Differently ſeparable. 
Found in various ſubjects. 


Whence it 3 renee 
Its di fre pre prope 
| Its reflexibi 


11.65 
11.68 


ii. tog. n. 
ii. 104. n. 
11.116 
No 


No argument of a deine nature iu the 
celeſtial bodies. ii. 116 

In vacuo. i. 14,7051 

Whether convertible into bodres; ii. 

2325 233. n. 

How it may act. 11.400 
Oddly diced in the receiver of the 


air- 11.4 55458 
PioonifaniyA lodged in the air. 11.456 
That of glow-worms in vacuo. ii. 526 
Afforded by the fleſh of whitings. 


Every light has its peculiar power, 


ii. 52 5,627 


virtue, or tincture. iii. 35 
Conveys the powers and virtues of the 
planets. | 11.35 
1 pri and reſtored in rotten 
| wood. 11.1 56160 
— — — in putrid 
fiſh. 111.1 60—165 


That f rotten wood and glowing coals 


compared. iii. 165—168 
Afforded by fleſh. iii. 68—171 
——— by mercu ii. 171. n. 

Its nature and p ation; il 1 72. n. 


Suddenly produced in water by A li- 
quor not luminous. iii. 195 
Its motion not inſtantaneous. ii. 58. n. 

iii. 186, 187 
A light reſembling that of the ſtars. 


iii. t o 

be action mutual between it and bo. 
dies. iii. 26 5. n. 
Enters the compdfition of bodies. iii. 
305- & n. 

| Changes filyer into gold. iii. 321. n. 
That of the mind. 11,220 
Lightning, odd effects of it; i. 429,427, 
473. fi. 33 

A phenomenon of it accounted for. 
1.446 

Happens i in all ſeaſons of the year. 

> 6 95 


Seen moving in a thunder cloud. iii. 


Its phenomena exemplified and Imi. 

ta ted. iii. 166, 196 

Bat, their loſs not irreparable in all 
creatures. 1.29 

* Remedies for pains in them. iii. 649 
Lime, whether an alkali or acid. i. 57. 
11.63, 64 


IND EN. 


The time it requires to barden in mor- 
tar. 345 
Whence its heat in ſlaking. i. * 
| | 564, 692 
Diſtilld with ſpirit | of wine. i. 363, 
64 
Slaked by warm liquors, and preſer- 
ved unflaked i in cold ones. i. 1653 
Slaked with hot water. 1.692 
Slaked with ſpirit of ſalt. 1.692 
| Its flaking no proof of an antiperiſtaſis. 
| ih. 
Slaked in vacuo. 11.512, 313 
Gains in weight from the fire. ii. 395, 
| Not reducible to elementary earth 
in. 423. 
Its medicinal virtues. iii. 58 


The exhalations of lime ſtone ma 
render land wholeſome and fertile. 


iii. 523 

Lime-water, its medicinal virtue» 1.80 
How prepared. 111.818 
Linen whiten'd by the naſe of coals. 
11.49 

May act as a ſpeculum. i. 55 
Lines, ſtill inclining to each other, that 
never meet. ii. 216 


Tin ſted oil, its medicinal virtue. iii. 581 
Linus, his fumicular hy potheſis exami- 


„ ns 11.5 5 7—663 
His ſolutious of ſome pneumatical ex- 
periments examined. ii. 65-678 


Lions, whether terrified at the crowing 

of a cock. i. vs 
Liqui faction, how cauſed. i. 

Liquors, the different kinds of di 2 

nations. I, 352 

A chymical liquor chat whell riſe 

with the increafe of the moon. i.69, 


78 
How liquors are affected by froſt. . 


| 607,609,610 

Expand in freezing 1.610513 
May contract by cold. 1.613615 
Their expanſive force in freezing. i. 
620—623 


A cold liquor having the property to 
burn and confaine bodies I. 206 
Whether liquors become cold by being 
deprived of fluidity. veel 75 

| = 


719 
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FN DEX 


To cool in ſummer. i. 55 3. iii. 55 
How cooled in Guinea. Iii. 56 
A liquor productive of ſurprizing ef- 


fedẽts in the quantity of a drop. i. 
nie 0 z d: 56 
An eaſy way to diſcover the ſtrength 
or tenuity.of liquors. ii. 334, 335 
I Their aſcent in capillary tubes. ii. 447, 


| 447, 496, 497, 620, 621 
Various liquors ſeem to boil in vacuo. 
US Th ts 4. THEE 1.473, 474 
Aſcend to different heights by ſuction. 
11.484, 485 
Contain air. 11.531, 532 


Infipid ones may act as ſolvents. iii. 78 
Their different ſpecific gravity in ſum- 


mer and winter. 11.43 3 n. 


Lit harge, its ſeveral uſes, 1.132 
——— of gold, what. iii. 262, 263 

— of filver, what. 11.270 
-Litmaſe, various colours exhibited by a 
ſolution of it. 11.93, 94 
Lixivia, to find their preciſe ſtrength. 


eee Fe 1.75 
Toad-ſtone, by whom wrote of. i. 
Its power increaſed by capping. i. 145 
; Suſtains no ſenſible loſs by its efluvia. 

| 1.400 

Its efluvia penetrate glaſs, c. i.4r0, 

| 411, 422 

Will ſometimes deftroy the attractive 
* wer of a needle. 1.422 
Some load- ſtones have a great attrac- 
ti ve power. 1.422, 423,477 
Will make iron filings dance erect. i. 
478 
Loſes its virtue in the fire. 1.497 
May have its poles alter'd. i. 289, 497 
Made to acquire new poles i. 499, 592 
Changes its virtue with its poſition. 
1.499 

Experiments and obſervations upon 
the one itſelf. 1.501—505 
The phenomena of load-ſtones heated 


| cooled. 1. 501 
Will ſtrike fire. i. 501, 302 
May take a touch like iron. 1.502 


li load: ſtones preſerve their di- 
rective and attractive virtue after 

- Ignition, |, i. 502, 503 
. Heated load-ſiones approached by a 
1.503 


capped magnet. 


Quenched in water. i. oz 
Loſe in weight by 7 th, 
Diſſol ved in ſpirit of ſalt i. 04 

in Aqua regia. ib. 


Will attract in vacuo. ii. 40, 499, 50 
A ſmaller and a weaker may draw iron 
from a larger and a ſtronger. ii. 2 52 

Its ſpecific gravity. 11-315,327 
Load-ftones vary in their weight. i. 
398. 11.328 

Will affect needles in vacuo, ii. 427, 
6 422 
May affect the human body. ili. 125 
Log-wood, its infufion turn d of various 
colours. | 11.83,90,91 
Longitude, methods to diſcover it 5 
* 1.138. n. 

Looſeneſs, how cured. i. 100, 649, 650 
Luna cornea, the proceſs of it. i. 255, 


517, 537, 539, 540 
Hard to diſſolve. TOE 1.537 
Luna fixa, what. 1.166 


Lungs, collapſe upon a wound in the 


..__ thorax. 1.27. 11.463 
A ſupernumerary lobe found in them. 
1.173, 174 

Adhering to the ribs. i.174 
May ftrangely convey things into the 
bod 1.448 


Their firuQture and uſe. ii. 462—472 


Not abſolutely neceſſary to reſpira- 
tion. | - 11.463,464 

M. 
M22. a violent operative plant 
in Jreland. 1.437 
Madder, turned red. 11.76 
Affords a vegetable lac. 11.103 


Mad-aogs, their poiſon convey'd by ex- 


halation. 141.433, 436 

The poiſon of their bite may long lie 
con cealed. 11.144, 251 
The cure of their bite. iii. 548 


Madneſs, propagated in cattel by efflu- 
via. 1.413 
Magiſteries of vegetables, how-obtain'd. 


wks 1.519 
t. ii. 399. 111.405 
Of metals, ol 


11.395 
Magi- 


IN DE X. 


Magital cures to be enquired into. i. N 


N. 1 
Magnetic needles, how to aboliſh and 
alter their verticity. 1.499, 500 

Magnetics, the experiments made th 
in improbable. 1.145,171,234 
New diſcoveries herein. i. 500. n. 
Magnetiſm, acquirable by bodies. i. 289 
Produced mechanically. i.496—525 
A hint for a good magnetical hypottie- 
Lane 


K 
Wherein' it differs from gravity. i. 


g Rar Joo. n. 
Magnets, celeſtial and aerial. iii. 87,88 


Malt, how made cheap. 1.131 
Man, his compoſition. 1.218 
What kind of creature. 1.199, 209 
His ignorance. 11.276,27 


Whether the only rational ſpectator 
of God's works. - 
His body a compound engine. ii.193 
His form what. 11.23 
The ſtrength of his body. 11.356 
Maniihoca, a poiſonous plant, how ren 


_© der'd wholeſome aliment. i. 14,50 
Its medicinal virtue. 1.80 
Mandrake, its ne virtue, 1.435 
Manganeſe, its uſe in glaſs- mak ing. i.149 


Exhibits various colours in glaſs. ii. 99 
Found near an Engliſb pottery. ii. 32 3 
Manna, the uncertainty * appearance. 
2 1.293 
Manure, may enter the compoſition of 
vegetables. 111.238 
Marble, counterfeited by a cement. i. 111 
White, ſtained, _ 3.111, 453, 454 
White, its ſpecific gravity. ii.3t9 
SM 6... en 
a bei 151. 
Its different colours when rough and 
Polin 4. 11.8 
Black and white, their different effects 
upon light. 4 
Fight mstwich in ſawing it. 767 
| Poliſh'd marbles ſticking together, and 
falling aſunder in vacuo. 1.2$4,324 
2326. 11.315, 440, 441, 526,527, 

| 676, 677, 69369 5,692,700 
Examin'd hydroſtatically, iii.129,139 
Perfumed” quite thro? its ſubſtance. 


| 11.527 
Vor, III. 


Marbled-paper, how made. 1.734 
Marble-lime, endures the water, i. 33 
Marcaſites, found in ſtones, Cc. i. 342. 
ili. 132 

Burſt in the air. i. 344,401. ii. 384 
Their compoſition and ſtructure. i. 387. 


111.132 

May afford gold. 1.158 

Yield an — — 1.461. ii. 384. 

111.79 

Analyſed. i.453. ii. 31. iii.51 5,524, 
. 525,590 
How diſtinguiſhable from metalline 
- - ores. | 1,317,318 
Their ſpecific gravity. 11.317 
Are a kind of metalline ore. th. 


May afford excellent medicines. ii.318 
Grow hot by diſſolving in the earth, 
and in water. iii. 2 33,236—239, 241, 


| | 530 

Some that yielded running mercury. 
266 111.400 

Make an artificial mineral water. 
2 56s Sore mock opt 
Very common in the earth. iii. 323 


Marvel of Peru, its gaudy colours. il. 8 
Not durable. 11.25 

Materia caleſtis, its velocity. 11.268 

Materia medica, how to increaſe it. i 58 
How to improve it. i.56, 57. iit.582—- 


584 

Examin'd hydroſtatically. ii. 326, c. 
Materia ſubtilis, the neceſſity for it. 
h 1.19.n. 284 
Mathematics, its advantages. ii. 260 
Uſeful to philoſophy. i. 11 /— 123 
"May ſuggeſt new experiments. 1.122, 
5 123 
Matter, an univerſal matter. 1.197 
Its eſſential properties. i. 198,275,276 
Whether external to the mind. 1.203 
E 
Of what particles compoſed. i. 209. n. 
Its great diviſibility. 1.453—459-413 


Indifferent to all ſtates. 11.124 
When the Tame. 11.229,259 
How divided originally. 111.263 
Its particles may retain their nature 
in compoſition. iii. 26 3,364 

2 22 2 Mean 


7 


IN DE AK; 


Mean proportionals, two where there i is 


not one. 11.224 
Mechanical philo ophy, w 1.187 
Recommes i. 87 5 96. 111.360, 


361 

Mechanical Principles, their fextiliey. 
1.275—278 
i. 34% 
1.123. n. 


Mechanical ſolutions, what. 
Mechanics, what.. 


Advantageous to natural philoſophy. 


1.123—12 9 

Medicine, the fate of it in the 
Indies. 1.83 
The ſtate of ĩt in Brazil. 
Difficult to make an exact experi- 
ment in it. 1.176 
Medicines, the advantage and diſadvan- 
tage of compound ones. i. 6,62 


Whence ſaid to be both hot and cold. 


57 
Why effectual in ſome diſeaſes 1230 


vot in others, apparently ſimilar. 


il. 334 

Whether they reſpect particular — 

o the body. ii. 56 1, 362 
Simple medicines reeommended 


. ii. 
Melons, very large in Ryſſia. 1.660 
Membranes, porous in len. 1.442— 


47 

Memory, its modus of © peration hard $0 
account for. 1.215 
Menſes, happening at unuſual parts. ii. 


132 


576-594 


Remedies for their ſuppreſſion. 
| 650z 224 

Menſtrmums, 2 powerful one afforde 
by common bread. 1-34, 49 
| May again ſerve bor the ſame * 


tion. 

Powerful ones to be ſought re 
1.76 
A ſtrange and curious one. i. 76, 
The Menftruum N its pre- 
tion and effects. 260 261577 

A ſtrange one for metals. 1.372 
The permeating menſtruum. 1.427, 


| 445 
Their operation quicken'd by heat. 


TIT EF , 1,527,528 
Compound ones. 1.529 


1.93, 9 


iii. 


Whether they muſt baye an affinity 
with the bodies they diſſolve. 1275 
| 33. ili. 5 6,5 
Muſt ſometimes be Yon; = cight t- 
ned before they will work. i.163— 
166, 455, $33» 534. 11.335 
'Whence their action. i. 301. 1.472,73 
Act variouſly. i. 47,48. ii. 398. iii. 347, 


552553 
May act by unregarded means. iii. 
8,9 
One that diſſolyes tin, as Aqua fortis 
diſſolves ſilver. ii.96 
One that diſſolves gems. iii. Tot 
Proper ones may make extracts of 
gems. 11.10, 119121, 125 
Various kinds of them in the bowels 
of the earth. ii. 123 
Not unlike the alkaheſt obtainable. 
; iii. 276 
An inſipid one that diſſolyed 12 
Iii. 286 
ter een one for diſſol- 
ms pol 111.306,307 
e one that diflolves and raiſcs 
1 A1 in diſtillation. iii. 348 
One that would oddly diſſociate the 
parts of very fixed minerals. iii. 348 
May ſeparate and retain parts from 
bodies irreſoluble by the fire. iii. 
49 
Many diſtin kinds. iii. Nr 
A potable one that diſſolves ſtones and 
metals, 111.533 
Menſuration, perform'd hydroſtatically. 
1. 349. & n. 341, 342 
Mercuries producible. iii. 0 7-—400- 397 
—415 
Metalline mercuries differ from the 
common. ii. 41; 
Mercurinus dulcis, eaten like bread. i. 
9. 5 


oy peed 1.733 in. 259,346 570 
Caſually changed into an antimonial 


ſubſtance. | 01.67 
Its medicinal virtues; in.585 
Mercurius vite, how prepared. i. 523. ii. 
* 5 

How beſt corrected. 


Mercury, ſerviceable in the palſy. i. 138 
Cor- 


Corrected with gold, its virtues. i. 98, 
. 10 
Recommended ſor ſeveral diſeaſcs 


i. oz, 103 

A powerful empirical medicine made 

of it. i.103 
Operates variouſly upon the body. - | 

| 132. 111.43 

Its ſublimate ſublimed with tin-glaſs. 

| 11.4 f 

What. 111.262. n. 397,403—405 

The principle, what. 111.3T9,320 

Of metals, what, and how counter- 

fe ill. 297, 298, 399, 403— 

405 

The mercury of gold. iii. 297, 402, 408, 

409 

The mercuries of bodies different. 

111.321,322 


That of tin turn'd into gold. iii.321 

Metalline mercuries fixed into nobler 

4 metals. 1 ini. 321,322 

reen mercu copper. iii. 321,322 

That of lead Ried r — 111.322 
e 


Thoſe of antimony and lead. iii.399, . 
| 1 
The mercury of filver. ib. 


The mercury of antimony, its effects 
upon gold. 111.400, 401 
Growing hot upon gold and filyer. 
iii. 405—402, 412 

The criterion of a metalline mercury. 
ini. 401 

Metalline mercuries amalgamated 
with gold. ii. 401,411,412 
The faculty of growing hot with gold, 
a durable one in a metalline mer- 


cury. ili. 401 
Various ways of making metalline 
mercuries. 11.401,414 
Reſembled by metals in fuſion. iii. 
403,404 

Running mercuries differ. iii.404,410 
—415 

Mercuries heavier than the common. 
11.409—414 


An attempt to precipitate a metal- 
line mercury amalgamated with 
1 gold. 1 111.413 
running vegetable mercury. iii. 414 
The uſe of metalline mercuries in chy- 
miſtry and phyfic, 111.415 


INDEX: 


All metalline mercuries preſcntly raiſe 
gold in diſtillation, 1415 
Meſſages to convey ſecretly. 1.115 


Metals, how diſſolved in menſtrua. i. 47, 


| 48. n. 
Receiv'd into the ſtomach. i. 48 
To ſplit thin plates of metal. 1.134 


How granulated. 1.135 
Wires of different metals yield diffe- 

rent notes. 1.143 
Particularities in fuſing thoſe of dice. 
rent mines. ; 116 9,170 
Are porous. 1.450, 454»555 


To make them volatile, and bring 
them over in diſtillation. 1.374. ii. 
543, 544 

May emit effluvia. 1.398 
May be affected by effluvia. 1.430, 


433 

Penetrable without diſplacing their 
parts. 1.450. n. 
May be enter'd by groſs bodies. 1.454 
Penetrable by ſulphur and arſenic. 


1454 
Perfumed, 1.4544455 
Their parts are in motion. 1.460 
Expand by heat, and ſhrink in cool- 
ing 1.488,439 
Diſſolved by boiling. i.528 
Made more fluid bh long fuſion. i. 
310, 311 
Affected by froſt. i. 595, 596,60 
Variouſly diflolved and Prom 
i. 88,8 9 
Their different colours in different 
ſtates. 11.9 5—99 
Brought to exhibit adventitious co- 
lours. 1.100 
To examine mixed metals hydroſta- 
tically. 11.374 


Gain in weight by ignition. ii.388— 


392 
May fink into the cupels whilſt kept 


in fuſion. 11.391 
Their calces what. 11.398 
Why they fume not in fuſion. ii. 

400. n. 


Melted metals cooled 772 vacuo. ii. 618 
Their calces expoſed to the rays of a 


burning- glaſs in vacuo. 11.633 
What they are. ni. 32 . n. 
2222 2 To 
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To e a table of their gravities. 
881 * ore. 99s FAR, are 
Found ſometimes pure. ili. 342 
How affected by the air. iii. 83,84 
T)beir growth. 111.94, 98,3 38—341 
Produced ſrom ſteams. 111-359 
Their manner of formation. iii. 340 
hence they have their weight. iii. 
. 406, 4c) 
May have their ſpecific gravity dimi- 
© 1.iſhed bya ſmall addition. iii. 408 
heir gravity conſider'd. jii.406—409 
Their fufion how promoted or hin- 


ee. 111.42 9,430 
© Raiſed in vapour. ii. 543, 544 


Their ſolutions change colour with 
gauls. 111.507 
Metaphyſical diffculties, whence. i. 05 
' Hardly to be ſolved by men. ii. zoo 
Meteors, whence. i. 434,705. iii-529 
_ Foretold by the hygroſcope. ii. 381, 
7 382 
Requiſites to the hiftory of them. ii. 

| | | 385, 387. n. 
Mezereon, its bloſſoms turn'd to 2 green. 


11.75 

Mice, treated pneumatically. ii.524,52 5, 
539, 541—543 

Weigh'd before death and after. ii. 529 
Drowned. 11.535,536 
Microſcopes, apply'd to various bodies. 
11.22 


co bodies apparently ſmooth. ii. 6 
t to taffaties, &c. 11.9 


to a green compound powder. 


11.10, 70 
—t vmegar. 19,13 
to mites. i. 1 2. 


May diſcover the particles of bodies 

5 * whence their colours proceed. 

ii. 10. En 

Milk, how coagulated by runnet. i. 331 
That of the nurſe affecling the child. 


i. 208. iii. 28 8,5 50 

Contains air. 11.434 
Its expanſion in the air- pump. ii. 540 
Treated pneumatically. 11.609 
Preſerved. | 11.634 
Its ana/yfis. 111.348 
Turn'd red by ſalt of tartar. iii.467 


Tae changes it undergoes in an infant, 
11.562, 563 


Has medicinal virtues. |: iii. 5 80 
. To increaſe in nurſes. 111.6 50 


Milly- way, examin d with a teleſcope, 


1.31 
Millepeaes, their medicinal virtues. i. 46, 
; 457,65 

Mind of man, how framed. ii. 204, 206, 
| 207, Ec. 

Its internal light. 11.220 


Mineral ſubſtances, found in the human 
body. 1.34 
Mixed with oil of vitriol. i. 569 
A mineral maſs ſtrongly ſcented. i. 399 
Minerals of the ſame ſpecies may widely 
amr, i.155 
Change colour by the action of the 
fire. 11.95 
Several minerals diflolved in their 
proper menſtruums. 1.97 


Impart colours different from their 


oon. 11.99, 191 
All heavy ones to be examined hydro- 
ſtatically. ii. 323 
Various unregarded minerals in Eng- 
land. | 11.323,324 
How to be ſearched for. ili. 122 


Obſervations to be made on them, to 
wards the natural hiſtory of a 
country. | 111.6 

A fine mineral lump deſcribed, iii. 

102 

Mineral ſubſtances may be very light. 

111.119 

— are exceeding nu- 

merous in the bowels of the earth. 
ii. 176. ili. 122,123, 726 


Loſe of their medicinal virtue in the 


fire. iii. 126 

Are not compoſed of ſimple NN 
iii. 33 

Different kinds found near each other. 

111, 526 

Many more of them noxious than arc 

wholeſome. 111.524 


Mineral ſolutions letting fall a black 
powder, what that fignifles. ii. 41 
Mineral- auaters, examined hydroſtati- 
cally, Sc. iii. 128, 230, 501, 504 — 
507, 528—510 

The difficulty of determining their 
nature, i. 49 5,496, $19,520 

0 


INDEX 


| The necedity, of knowing their nature. 


, 111.496 
Their number gow des. xa 
Some at great depths of the earth. ih. 


Heads for a natural hiſtory of them in 
their channel or receptacle. iii. 49 


Effect of rain upon them. ili,498, 
Frog ity LE 5-4 O09 
Confider'd out of their ſpring. i. 99 


—517 

Their temper, what it ſignifies, and 
how to be meaſured. '* iii. co 
Their ſpecific gravity, the advantages 
of knowing it, and how to be de- 
termined. iii. 500—502 
Uſes of 'their natural precipitates. 
Iii. 502 

Examin'd microſcopically. ili. 502 
Their odours. iii. 502, 503 
How affected by tranſportation and 
the air. | ili. 503, 504 
Remarks upon the common methods 
of examining them. iii. 594—507 
Some give a blackneſs to the tongue, 
Oc. ä 111.505 
Arſenic not diſcoverable in them by 
gauls. = 111. 505, 506 
Vitriol not certainly diſcoverable in 
them by gauls. iii, 306 
Alterable in their nature. iii. 5c, 
20. n. 

The common method of examining 
them improved. iii.507—510 
Turn black with a certain liquor, if 
vitriolic. | 111.508 
May contain ſome ſalts and ſulphurs 
unobſerved. _ fil.z08,509 
To know whether they contain arſenic. 


111.509 

Contain common ſalt. iti.510,511, 
514 

Contain but little acid. iii.511,512 
To find their predominant ſalt. iii. 
$12—514 


Different ones afford different quanti- 
ties of Caput mortuum. ii.g1q— 
N 517 
Imitated artificially. 111.515—517 
How they may loſe their virtues. iii. 
527 


Act by entring the blood. 
Minss, yield mixtures of metals. 


lot exhalations in them. 


Heads ſor their natural hiſtory as a 


111.518. 519 
111.560 

1.156 
Deſtructive effects of an artificial one. 

F 1,479,478 
Their temperature. i.64r, 642, 698, 
| 1097702. iii. 35, 57, 2324333 


1.704, 705 
Taking fire. ib. 
Whence to judge if they deſerve to be 
— wrought, el 11.326 
Obſervations and enquiries to be made 


medicine. 


about them. 111.8—13 
An account of thoſe at Mine- deep. 
| 111.48,49 
How candles burnin them. 111.6 3 
Horſes let down therein. iii. 70 
How the paſſages of them ſtraiten. 
Dre ini. 95. 96 
Tin: mines. 111.94, 95 
Lead - mines. 111.95, 96 
Silver-mines. 111.97 
Gold-mines. 111.97,98 


Some colour the leaves of trees by 


their ſteams. 111.238 
A ſign of a mine. 111.238 
Some afford noxious exhalations. iii. 
239 
'The uſe of air-ſhafts in them. iii. 
2239, 240 
A very deep one. 111.240 
Some not prejudicial to vegetables. 
| lii.522 
Some healthy. i. 523 
Minium expoſed to the focus of a burn- 
ing-glaſs. 1.633 
Made white by ſal- armoniac. iii. 2 92 
Reduced to lead Iii. 418 
Mint, its growth from water. iii. 283, 
Miracles demonſtrate a God. | — 
What. 11.256 
Neceſſary for the chriſtian religion. 

ä 11.2 
How to be judg'd of. 1236 
Tranſient and permanent. 11.259 


Miſcarriages, cauſed by an ill extingui- 


ſhed candle. 


1.424. ii. 21 


Miftletoww, its medicinal virtue. i.65 


Miſts, 


INDEX 


"Miſts, occafion a great Twell e of ſea. i ili. 2 25 


' Riſe and fall in dew. oy J 
Mites, examin'd with a microſcope. 1. 12 
Compared with elephants. n 


The proceſs of their hatching, i. 408 
The r of their * in the 


ib. 
Tue eggs differently ſhaped. F 17428 
Treated Pneumatically % 1748 
Mixture, its effect, as to 155 nce, 


hard to determine 4 a priori. 4.319, 


11.777 

Temabe mixtures in HER 4 air. 
ls To 11.560 

What. iii 289, 290 


Its nature explain'd 111.289, 290 
A caution to phyſicians, c. about it. 


11.54 
Modus, what. 11.214 
The modus of things aum ii. 214, 
215 
Moi ure, its t force. 17 
8 L effects upon various 
bodies. i. 417,47). ii. 382386, 
3 471 
Ats force meaſured. ii. 384—3 86 
In the air — ca rin D&S. 15 
584 

_ Burſts ſtones. 
Ales, their eyes and feet well Al 
to them. i. 11 
The uſe of their eyes and feet. ii. 164, 
166 
| Money, — colour of it changed in the 
1.446 
A ally hat ſmelt of muck. 1.479 
. Monſters, whence, ii. 121,122 
Moon, whether her rays are cold. i. 684 
' Obſerved with a teleſcope. ii. 10 
Thought to be animated. ii. 115 
An opake body. ii. 116 
Her diſtance from the earth how mea- 
fured. 11.201 
When moſt illumin'd. 1.224 
Odd influences thereof. $11.38 
Riſing very oblong. I1-58 
Her motion accelerated. 1.7 7. n. 


Moors, their colour alter d by a 1 


Moſs of a human skull, its medicinal 
virtues, 1.92. 445. 111.574 


t of pearl, the wwe fiſhing for 


iii. 
1 what. i. 20. n. 
If eflential to matter. i. ac. n. 11.128, 


. 244 

Wnence it proceeds. 1.197 
Thy different kinds of it. i. 198. n. 
ways upon the decay. i. 223. n. 


How it may be Arſe. 1-277,278 
An inteſtine motion in the parts of 


ſolid bodies. 1.460—463 

Its _ | 1.471. Q n. 473 

Its 1. 470, 471. n. 
Slight . productive of great 
keffects. 1.70495 
Propagable with eaſe thro' different 
mediums. 1.478—483- 
Many effects ariſe from inteſtine mo- 
tion. 1.491495 
What kind requiſite to heat. i.560 
Natural motions how diſtingui fed 
from others. ii. 126—128 
Perform d by univerſal and mechanical 
laws. 26 
The great quantity of it in the world. 
11.26 7,26 8 


Not always the ſame quantity in the 
world. ii. 152, 53. n. 
How preſerved i in the world. ii.152 
More apt to be loſt than got. ii. 152. n. 
The ditficulties artending the concep- 
tion of it. 11.203 
If determinable by the will. ii. 21) 
That of the heavens how regulated. 


ii. 268, 269 

Mouldineſs, the air ſometimes unfit to 
uce it, 11.6 32 

A plant growing by means of the air. 
iii. 62 

Mountains; the weight of the atmoſphere 
upon them. 11.370 


Fair at the top, and {ſtormy below. iii. 


| $3354 
Cover'd with ſnow in ſummer. iii. 52, 


Various ſeaſons happen onthem at the 
ſame time. ili. 55,56,69 
Bridges of ſnow upon them. iii. 55 
The temperature of the Pike of Te- 


neriff. iii. 57 


One that foretold the weather. iii.); 
Muſte 


IND Ex 


Muſtæ e appearing before the 


eyes. i11. 596 
Muſtovites, whence deſcended. i143 
Muſcular motion, how to be explain 


ii. 480. Cn. 
; how afforded by the Lapis 
. Lyncurius. | iü. 142 
Muſic, to keep time in it. 1.137 


Whence the un of ſounds i in it. 


1.278 

Whereon it def 122,420 
The effects of it. i. 420 
The origin of its notes. 1.278 
Concords and diſcords i in it, whence. 
is 

Its power on depo. 1.484 

| - on fiſh. 3 
rantula. 19084 84,485 
0 Caufing . 1.485 


ror anſwering only to one note of 


1.487 
The difference of u in different 


rooms. 1.482 


Muſical Tnftruments, the time required 


to ſeaſon them. 1.41 
Their uniſon ſtrings being ſtruek, may 
affect others at a — i. 2 

A * affected by one. i. — 
The ſounds of two ſtrings may appear 
but one. 1.431 
Affected by wet weather. ii. 384. iii. 

8 41 
Muſical notes varied in metals. 1.143 
Musk, may preſerve fleſh. —— 


The way to heighten, improve, and 


recover its ſcent. i. _ 
Cauſing the head-ach. - 423 
Its ſcent reſembled by a dunghil 
1.547 


| —by pearls and ſpirit of vitriol. 1.546 


An eſſence of it: 1.549 
The mus -ani mal. 1.547 
Musk-ducks.. by * 10. 
Musk · rats. ih. 
Musk. ſeed. ib. 
Muſt, diſtill'd to advantage. 1.371 

How turn d to vinegar. I, 5 5 

Suffocates by its effluvia. 11.46 


* the ill effects of is fl 
7 


The air it 
Ho preſerv'd. 


1.679 

Its products by diſtillation. iii. 382, 
383 

Muſtar d ſeed yields a volatile ſalt by Ui. 


N 


ſtillation. 1.372. iii. 368 
Myrrb, its ſolution in water precipitated. 
1.524 

N. 
NA. grow after death, 1.239 
Are porous. - 1.448 
How An 'd.of various ee tb. 
Napellus corrected. i. 0 
Natural bodies, are compoſed of thin 
plates. ii. 104. n. 
Divided into animate and inanimate. 
11.139 
Natural: biſtory, heads for the natural 
 hiftoryo a country. Mi.g—14 
Natural magic, uſed to te ſu- 
ition. 11.256 
—_— — , rs attend- 


1.3—25- 
Neal — 1 of bodies, whether real 


or arbitrary. i464—459. 487— 
491 

Nature, the received notion of nature 
what. i.113 


What, according to Ariſtorle, ii. 112 
The vulgar notion of it prejudicial to 
religion and philoſophy. ii.r06— 
108, 11 z—176 

Reaſons againſt the vulgar notionof 
nature. ii. 116—123. 123—133 
Her abhorrence of a vacuum juſtly diſ— 
regarded. 1i.107,119,120,1 37,138 
The notion of nature, a plea for ig- 
norance. 11.108 
Great ambiguity in the word, ii. — 


Frequently and uns kilfully applied. 
11.110 

Means to avoid the ambiguity of the 
word. 11.1 10,17 
The nature of a thing, what. ii. 117, 
112 

A new notion of nature advanced. 
H.113 


The 


LN DEA. 


The quinteſſential nature of the ce- 
leſtial bodies. E t; 
In what ſenſe not found in ſcripture. 


11.118 
Made a kind of goddeſs. 1b. 
Whether en be contrary to na- 
ture. n 011610! 237, in 
Axioms a ut nature. ii. 134—148 
A notional thing. Ii. 113,134 
Often fruſtrated in her ends. ii. 1353 
Does not always act in the ſhorteſt 
© . Way. eb 191% Wor 11.1 V 
- — do that which inbo@..f 11.137, 
Whether ſhe may be ſaĩd to cure ail. 
0» j eaſes. bo 141 43 
Many things ill aſcribed to nature. 
11.141 
Olen oppoſed by the skilſul phyſician. 
11.143 
Whether ſubſtance or accident. ii. 145 
Naturifts, wooõß· ů— ß 5 10 . 110 
Navigation. 1.216 
Negroes, from whence their blackneſs. 
li.42—46 
Nephritic diſorders to remedy. 414,568, 


56953 7 by 


Nephritic wach its hiſtory and uſe. ii. 


59—64 

Its colour, | 11-62 
Experiments made with its tincture. 
ii. 52, 59—64 
The phenomena of its tincture ſolved. 
. 11.15. n. t 
Its tincture diſtil d. 11.61 


reſtored. tb. 
Kircher's account of its Fat "wing EXa- 
mined. .61—63 
An extraordinary a of this tincture. 
11.0 3,64 

Nerves, blood found in their ſubſtance. 
1.173 


A remedy for their diſorders. iii. 650 

New-England, mo eng of the air's 
temperature there. 1.293 

Nile, the cauſe of its — i. 433 - 

. :obtain'd from vegetables. i. 6) 

from Aqua fortis and pot- 


| L407. iii. 541 
The life of makes 1.106 
Its uſe in calcining minerals. i.152 
Different kinds of it. 1.161 


f 


How 


Made from ſea· ſalt. 1.761 
N from the earth of church- 
| cl 1.161 
Tran a 1.280,312 
A leading experiment = with it. 
wh 5d 1 bebe ward Jae 
* l ſalt. ' 50 n 
- -Differs from other ſalts, 1.301 
Its tion. 1.302 
An attempt to renew it. i. 302, 303 
Two ways to make it fluid. 1312 
Its fixed quality. 4.8 70 


Irs 9 how gain d to adranty: 

eb403)ib ans þt 1.370 
© Cryſtalliz'd with alum. 1.425 
Made artificially. i. 107,431, 520, al, 
5397 545+ iii. 4595-4545 541 


ta 4 477 

"The — wr — liquaꝝ in contact 

with other 1.358,39 

0 cotruſi ve bodies. 1.439 

Will, in fuſion, flaſh with {al-armo- 

1212888. 21 , 13 tÞ yattit 1.350 
Produces coldneſs in water. i. 555 


ny hether an univerſal etheient of cold, 
1647650 
"Yields red fumes, ues yn why 1 


in diſtillatio. 1.80 
May afford a reddiſh liquor. il 80, 81 
Produced in vacuo. 11.619 


Its growth. iii. 340,381 
Its ingredients. iii. 380,381 
No volatile nitre, but nitrous ſalt in 


the air. iii. 26, 2) 
To obtain, purity, and forward its 
rowth. 111.30,3L 
Obrain'd from the lime of old walls. 
'! 1:02 411.30 

* Cools * earth and. water. Hi.233, 
bu 236,32375247 

2 9 new properties by diſtillation, 
1135 5 

Made to run fer deli quinms. 111.36 5, 
368 

Tr acid ſpirit by diſtillation.» 111.367, 
371,380 

* Aﬀords plenty of fixed alt, 111.350, 
371 

| That of Feyps a native alkali. iii. 
| 371 » 3725 513 

. Turn'd 


Turn'd into an alkali. iii. 392—3 74 
The ſalt abounding in it, whether 
acid or urinous. iii.38r 
Convertible into acid ſpirit, or fixed 
alkali. i111.381,4.38 
Turn'd into earth. 111.421 
Noab's curſe upon Cham, what. ii. 44 
Nut-kernels, treated pneumatically. ii. 
m4 - — 2, 628 

Nutmegs, the quantity they exhale. i. 412 
Nutrition, — perſorm'd. ii. 1 80 


O. 


O unuſually ſolid ones. iii. 528 
Obelisk, one raiſed by the aſſi- 
tance of water. i-137 
Objeft-glaſſes for teleſcopes, to prevent 
their cracking. 1.135,136 
The beſt metal to make them of. i. 
135,135 
Objefts, why they appear erect. 1.120 
Obſtruftions, a remedy for them. iii. 


650 


Oculus-mumdi ſtone, its changes of co- 


lour. i. 452, 453. ii. 22. n. iii. 106, 
107,125, 151 

Oaours, de upon texture. i.252,270 
Produced mechanically. i. 2 0, 299, 
544—549 

May prove purgative. i.$y. n. 424, 


436 
Tho' compounded, may give but a 
ſingle ſenſation. 1.431 


ve ones. vehemently excited 


by heat. 1.420 
Their effects on animal bodies. i.423, 
424 

Produced by ſcentleſs bodies. i. 544 
by water in a ſcentleſs body. 

ib. 

May differ from that of the compoun- 
ding ingredients. 1.541 
Producible by motion. 1.544 
Deſtroy'd. 1.545 
A pleaſant odour from two ill-fcented 
bodies. ib. 
A fragrant odour from bodies not well 
ſcented. | ih. 
Pleaſant odours produced with fixed 
metals. 1.546,54) 


Vo L. III. 


IND EX. 


The odour of musk from a dung-bill. 
1.540 

To heighten good odours by compo- 
ſition. | 1.548 
How communicated. 11.217 
Ill ones but little offenfive at Madrid, 


11.64 

Offa alba of Helmont. 1.528. 127. 
481 

—— by diſtillation. 1.431 
Oil-Olive, contains corrofive particles. 
1.99 

Which the beſt to preſerve things 
from ruſt. 1.144 

Its uſe in cements. 1.148 


Caſually turn'd red by a colourleſs li- 


quor. 1.179 
Dittill'd into a butter. 1.310 
Turn'd into two conſiſtent bodies. 

1.329 


Remaining fluid in cold weather.i.559 
Whether convertible into ice. 1.596, 


598 

Contains air. 1.43 3,434 
May be immerſed in water. ii. 3 10 
In comprefled air. 1.619 
Its diſtill'd oil. iii. 304, 31 6 
Taſtleſs. 111.345 
Affords acid and aqueous parts. iii. 

N 359,360,362 
Oil of amber, to rectify the groſs ſort 
of it. 1.329 

Oil of aniſted, its conſiſtence alter d. 
1.397 

Its uſe in judging of thermometers. 
1.579,580 

Turns red with oil of vitriol. 11.7$ 
Made with and without fermentation. 
111.3 16,317 

Diſtill'd thirty ſix times over. iii. 3 56 
— 361 

Oil of blood, its different kinds. iii. 455, 
456 

Contains an urinous ſalt. 111.455 


Oilof camphire, remaining fluid in an 


intenſe cold. 1.5 59 

Oil of cinnamon, its ſtrength of taſte. 
1.434,435 

Turn'd into a volatile ſalt. iii.3e9 


Oil of guaiacum, the figure of its ſurface 
in contact with other fluids.i. 388, 389 
Aa aa a Oil 
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Oil of roſes, by diſtillation. 1.434 n. 


| 11.316 
Oil of tartar, the air in it. 1.434 
Oil of turpentine, coagulated by diſtil- 

lation. | 1.334 

Turn'd inſtantly red. 11.77 


Affords a red tincture with ſugar of 


lead. 11. 78 \ 
How to correct its ſcent. 11.289 
The air it contains. | 11.434 
Its medicinal virtue,  iji-58,584 
A tincture of it. ili.581 


Oil of vitriol, its Caput mortuum gains 


{alt from the air. 1.142 

Its ſtructure. 1.387 

Frozen. i. 396. iii. 482 

Coagulated. 1.332, $36,559 

Fixed. 1.383, 385 

. Dulcified. 111395 3 G3OI I 1.6 30 
The various bodies it diſſolves. i.531 


Diſtill'd with oil of turpentine. 4.544 
— with ſpirit of wine. 1,.269— 


271 

Digeſted with Spanio wine. i. 269, 
Vith ſpirit of wine. i. 269,200, 
9 t 3545,46 
Productive of heat in various bodies. 
ung 1.56570 

Mixed with oil of turpentine. i. 568, 
| 042 291 y 446 69 
Diſtill'd with that of r. | 
a black Capt mortuum. 1.40 
Precipitates bodies white that were 
diflolved in Aqua fortis. ii. 89 
Treated pneumatically. 11.626 


A peculiar oil diſtill'd from it with 
Whether productive of ſulphur. iii. 


Contains a mineral ſulphur. 


No ſimple fluid. 
Its quantity of acid falt, 


111.393, 
— 394 
111.307 

111,402. n. 


; United with oil of turpentine. iii.394 


Precipitates various bodies, iii. 435 


Oil of walluuts, its medicinal virtue, 
1 iii. 5 81,582 
Oi wax, becoming fluid by ſtanding. 


1.334 
Oil of worm weed, riſing green in diſtilla- 


1.428 


tion. 


273 


Oils, eſſential oils what. i. 428. iii. 3 56 
Their difference. 111.316—3179 
To increaſe their quantity in diſtilla- 

tion. i. 1 38, 134. n. 
- The figures of their ſurfaces in contact 
with other fluids;  i.389g591,393 


/ 1070 11111 $95 
Todiftinguiſh aduleratereflential oils 
om genuine. 11.212. n. 


Convertible into ſpirits. ii. 56 5. n. 
Have different ſpecific Movies, ili, 
| 278,316 

Two different ones from human blood, 
| 111.278 

Chymical oils ſcarce ever render'd 
taſteleſs. iii.314 
Whether they contain ſalt. ii. 87, 88 
Phenomena in the repeated diſtilla- 
tions of chymical oils. iti.361—363 
Chymical oils producible. . iii.390— 


292 
Oker, made magnetical. ** 
Engliſpb, very rich in iron. 11.324 


Onions, made to ſmell like garlic. i. 545 
Treated pneumatically. ii. 581, 582, 


1 N. 588 
Opacity, what. 11.22, n. 
How cauſed. i 16. n. 


Opake bodies made tranſparent, - 1i.5. n. 


15,16,21—23. n. 


Opinions how to be treated. ii. 213 
How to be framed. e 
Reaſons for the difference in them. 

ii. 218 


Opium, how beſt correQed. i.) 4,98, 99 
Communicates no coldneſs to water. 
The virtues of it incredible. ii. 2 51 
Its virtues in external applications. 


| 144.472 

Opthalmic remedies. 111,62 3-=633 
Optic nerve differs in ſtructure from o- 
thers. 11.189 
Optics, their doctrine depends on ma- 
thematics. 1.120 

A paradox in optics. 11. 212. n. 


Oranges treated pneumatically. ii. 3 80, 
581,589,590, 592, 608, 624 

Ores, an eaſy way to examine them. ii. 
111,316,317 


How to prepare them, 
| How 


IND E N. 


To find the beſt flux powders for them. 
11.318 

The ore of biſmuth. Tha 
The proper manner of treating them. 
11.32 5,326 

The Rot- gulden- eri. iii. 523 
Some ores wholeſome. ib 


Organ making the ſeats of the church, 


Sc. to tremble. i.486 

An hydraulic organ. 11.431 
Orpheus has a hymn to nature. ii.114 
Orpiment ſublimed, affords maſſes like 
f _— 11.81 
ts poi ſonous nature. iii. 537,38 

Is — the cauſe of the plague. 
11.53) 

Found common in the earth. ib. 
Ofteocolla, its medicinal virtue. i. 102. 
iti.564, 565 


Oyſters, treated pneumatically. ii.642, 


643 

Oyſter-ſhells, their medicinal virtue. iii. 

BEEP 433+ n. 
P. 


Piu removed by tranſplantation. 10 
6 


Painters, why they uſe black to repre- 
ſent holes. 11.35 

A caution neceſſary in mixing their 
colours. 11.0 5,70 
Painting, the colours it employs. ii. 63 
A yellow colour wanted in it. ii. 91 
Palpit ation of the heart, how cured. 
111.574,75 

Palſy, remedies for it. 1.82. 1.651 
Paper, convertible to various uſes. i.149 


mpervious to air. 111.526 
Blue paper how ſpeckled. 11.54 
Why the white ſort appears yellow by 
candle-light. n.58,59 
Parabola, the advantages of that figure 
in ſpecula. | 1.119 


Paralytic di ſorders, ſtrangly cured, iii. 


373 


Parhelia, two obſerved at once. i. 656, 

657- 111.59 

Parſley, affects the eyes. 1.61 

hen ny the primary particles of bo- 
es. 


1.209 


Partridges, how long their ſcent will 
lie · 1.414 

A white kind. i.672 
Paſchal, his experiment with a large 
tube of quick-filver imaginary. ii. 
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Paſte, treated pneumatically. ii. 568, 
569,570 - 572, 375,76, 605,6 to, 


611,614, 615,627,749 

Pathology, whereon the knowledge of 
it de 1.3 1—41 
Patterns for gold and filver work, how 
made. 1.279 
Peaches, treated pneumatically. ii. 574, 
57 5,584,558 5$,636—649 


Pearls, ſeed-pearls chymically analyſed. 
1.58 
Reſembled by an air-bubble. i.393, 


574 
Their ſpecific gravity. ii.328,332 
A. monitrous pearl. 111.117 


Pears turn d to a red liquor. i. 545. ii. 80 
Treated pneumatically. ii. 566, 569, 
570, 585, 385, 593, 594,606, 611, 
612,617,618, 629,638 

The prickle pear makes the urine red. 
ii. 232. 1.550 


Peas, their bloſſoms turn'd green. ii. 
75 
The force wherewith they expand in 


growing. 1.28 5,286 
Treated pneumatically. ii.57 9, 612, 

. 613 
Peculiariies of conſtitution. 1.94 
Pendulums, their uſe in taking altitudes, 
1.132,133 

Their uſe and excellence. i.121,137 
Their length to vibrate ſeconds, i.r21, 
182 

Their motion ill aſcribed to nature. 
ii. 120 

Swinging in vacuo. 11.437 
Pendulum: clocks, not yet fitted for tho 
ſea. 11.269 
Pepper, a new ſpecies of it. 1.6 


Perfumes, their ſtrange effects on the 
body. 1.91, 423. iii. 368 


Long retain'd in gloves. 1.415 

Smelt to a great diſtance. 1.454 

Given to metals. 1.454445 5 

Made durable. 111.527,71 
Aaaaa 2 
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— — — 


— — a — 
—ͤ—ũ—ÿWFẽ ͥ ͤ wœHZ L— 


— — ———— - 


732 
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A remiſſneſs requiſite to make them 
grateſul. « 1.548, 549 
How made to the beſt advantage. 

| | | 1.548 
Perſpective, its uſe. 1.123 
Perſpirable matter frozen. 1.703,704 
Perſpiration, the uſe of Sanctorius's 
- doctrine of it. i.53,441. n. 
Large in animals. i. 441, 442, 695. ii. 
232 

Peruvian bark recommended. i. 5 
Petri faction, the manner of it. i. 32, 


340—343 
Perform'd by a ſandy earth. i. 161 
Whence. 1.337,340 
Inſtances of it. iii. 123, 124, 128,129 
Its various phenomena in animals, &c. 
ſolved. | 11.134—137 
Petrifiedearths become medicinal ſtones, 


0 11,142,143 
Petriſying vapours. iii. 134,135 
Petroleum, its ſurſace in contact with 
uick filver. 1.393 
Mix'd with oil of vitriol. i.569 
Pharmacy, the skill required therein. 
| 285 | 1.61,62 
Pheaſants, a white kind. 1.672 
Phenomena of nature, how beft ſolved. 


111.334 

Philoſopher's ſtone. 1.381,382 
Attempted without ſucceſs. 1.456 
The elit of it. 111.408 
Philoſophic mercury. 1.372 


Philoſophy, experimental, leads to the 
* ofa God. i. 9, 10. ii. 2 39, 


3 240 
Neceſſary to underſtand the ſeripture. 
i. 10 

Should be reduced to ice. 1.26 
Tends to reform and improve trades. 
1 105—117 

May introduce new trades. i. 112 


11 
How to be advanced. i. 11,1291 1 
Recommended. 1.189—196 
The office of philoſophy. 1.148 
The method of judging in it. ii. 2 16, 
21 

No enemy to religion. ii. 239—2 - 
Its advantages to the human mind. ii. 

246—248, 54,255,259, 260 


The ſchool-philoſophy imperfect. ii. 
Phleg 1 e 
n, its properties. 111.343, 41 5, 416 

The phlegis of bodies differ. 11323 

. Of vitriol, its medicinal virtues. iii. 
322 

That of vinegar grows ſweet upon 
lead, &c. 111.322 
That of Saccharum Saturni has pe- 


culiar properties. iii. 322 
Not an univerſal ingredient of bodies. 

: 11-24 3337 
Producible. 11.4.1 5—417 
Tranſmutable. 111-41 7,418 
Phoſphorus, its ſeveral kinds, jii.173— 
; 175. u. 

Its uſes. | ili. 175 

An aerial one deſcribed. iii. 173— 

| I80 

Various obſervations and experiments 
mads thereon. 111.176—1 90 
How prepared. 111.209 
The nature of phoſphori. iii.1 93. n. 
A new liquid one. in.189,190 


That of urine improveable by the air- 
_ 111.175. n. 
A lyſed. 1 — 79. n. 204 
rpetual, portable kind. iii. 1) 5. n. 
An icy one dekribed iii. 190 
various obſervations and ex- 
periments made with it. iii. 192— 


20 
The Phoſphorus Balduini, how prepa- 
red. 111.209 
Various kinds of burning phoſphori, 
how prepared, 
Phyſic improveable by natural philoſo- 
- 1.26, Cc. 
Phyſical motions, the juſteſt analyſis of 
them. 11.34 
Phyſicians, in what fenſe ſervants to 
nature. 11.142,143 
May rule and go beyond nature. ii. 
142,143 
Pigments, of various colours. ii. 72. n. 
76,91,93,98, 101, 102, 103 
Mineral pigments readily mix by fire. 


ii. 99 
May diffuſe themſelves copiouſſy. ii. 
| 74 


Piles, 


INDE X. 


Piles, remedies for them. i-80,85, iii 


6 52—6 54. 

Pilule lunares. iii. 621,622 

Piony- root, its medicinal virtue. i. 89, 

176,177 

Pitch, obtain'd from chymical oils. ili. 
356—363 

Place, what. ii. 218,219 

Plague, remedies for it. 164,445 


Its phenomena at Grand Cairo. 1.93, 
433. ii. 74,533, 5347335 
Foretold. i. 290,291. 111.69 
A particular intimation of it from ha- 
ving ſelt the diſtemper. i. 429 
Propagated by the effluvia of ſoap. i. 

4325,43 

Preſerved by fumes, and propagat 
by contagion. . 415,416, 418,437 
How to ſtop it. iii. 71 
Obſerved at Aleppo and Smyrna. 
11.73 
May attack peculiar animals, or pe- 
—— — — 5.85187 
Rare in ſome parts of the Eaſt. iii. 
0 32945333534 
Its Propagation, phenomena, and ef- 
es. . 111.533—541 
Several countries free from it. 1ii.533 
Why periodical in ſome places, iii. 
535 
Mines of quick-filver preſerve from 
the plague. iii. 535 
Depends not on heat, cold, or other 
manifeſt qualities of the air. iii.3 35, 
536 
Proving very contagious: 1.535 
Whence EIS in plagues — to 


their cure. 11. 536,537 
Reſembles poiſons in its ſymptoms. 
111.538 

Caufing ſpots on walls. iii. 539 
Antidotes againſt it. iii. 539,540 
The medicinal cure of it. ib. 


iii. 540, 


Its ceſſation accounted for. 
| 541 
Plaiſter of Paris, calcined, turns yellow. 


11.40 
Made to reſemble a fluid. 1.313 
Plaiſters, the manner of their opera- 


tion. 1.444 
Planets, ſhine by a borrow'd light. a 
11 


The wiſdom ſhewn is their fituation, 
Placed at different diſtances Goo as 
ſun, in proportion to their denſity. 


ii 160. n. 

The theory of them imperfect. iii. 
| 536 

Their motion retarded. mY N 4 


Plants, their number. 1.6 
Volumes wrote upon fingle ones. ib. 
The poiſonons ones in Brazil have 

their antidotes. 1.14 

To take their figures with eaſe. i. 
132 

How beſt water d when tender. 7. 
One that withers ina day. 11.23 
Produced from aſhes. 11.231 
Growing at the bottom of the ſea. 

x 11.291, 111.248,249 
Their growth from water. . iii. 283— 


287 
Pleuriſy, remedies for it. i.99. iii.651, 
652 
Plica Polonica. 1.449 


Pliny, how he loſt his life. i.4,5 
Plumbs, treated pneumatically. ii.566, 
i 572,573,583, 584, 712, 613 
Poiſons have their antidotes. i. 14,93 
To cure diſtempers from poiſon. i. 37. 
1.5 37,538,540, 548, 559,593,605 
The ſtrongeſt convertible in'o medi- 
cines. 1.59, . Qn. 
Corrected by crabs- eyes. i 60 
by ſalt of tartar. 1.74 
The great virulency of ſome poiſons. 
1.95 
Made to work ſlow. ib. 
Whence their effects as to cold and 
heat. 1.5 56,557 
That of a mad dog lying long con- 
cealed, 11.144 
May ha ve great effects in ſmall q 
tities. 111.547, 50,551 
The poiſon of the Negroes. iii. 5 50 
That of the tarantula. 11.144 
Poiſonous minerals, their number great. 


Ki 111.537 
Polytheiſm, whence. 11.113,114 
Pompholyx, what. 111.270 


Pompions ſpringing from water, — 
Por- 


733 


734 


INDEX 


Porcellane, what. iii. 42 3 
Imitated by an Engliſb clay. 111.423 
Pork, retaining the taſte of ſhell- fi ſh 
fed on. 11.233 

Of a violet colour. 11.233 
Porofity, a general property of bodics. 
| 1.439. n. 439 449,450 —455 
Porphire, how to cut it. | 1. 111 


Precipices, to meaſure their height. i. 


| 133 
Precipitate per ſe, how prepared. Fa 
by > | | 334381 

Reducible into running . 

| 381 

In what menſtruums diſſolvable. i. 
535 

White, how made. ili.577 
— its medicinal virtue. iii. 57 
Ot gold and mercury, its medicinal 
2 virtue. Ii. 413 
Two ways to precipitate a metal out 
of a menſtruum. 97 
Precipitates of metals gain in weight. 
1.517 

Precipitatiug remedies. iii. 560, 5601 


Precipitation, whence it proceeds. i. 


| 46. n. 255 
What. 1.515 
Is effected mechanically. i. 5 15—525 
Its cauſe. 1.5 15,516, 524. n. 
Variouſly perform d. 1.516,51) 
By fire. 1.518 
In ſome caſes to be effected by cold. 

| 1.522 
Uſes of the doctrine of precipitation. 
i.525 


May cauſe various ſeparations. ii.2 34, 

Precipitations, various precipitations 

mn a ſolution of the cryſtals of 
filver. | I 


| L. 
A difference in them. 1.517, L 
Of vegetables without acids. H.z 7 


Various colours in precipitations. 11.4 7 
Silent ones, and without hoſtility, 


Preſſure, the na 

10 mon 304, 307, 309 

- To determine the quantity = lateral 
preſſure in fluids, 11.308 


Communicated in differen fluids. ii 


| 309 

A _ one ſuſtainꝰd by the ſwims of 
ſh. ii.355 

A great one ſuſtain d by brittle and 
render bodies. ii. 0,51 
Solids preſs differently from fluids. 


11.3 57,367—371 
The preſſure at the bottom of the 
ſea. | ii. 358,359 
A great one ſuſtain'd by animal bo- 
ies. 200 11.368—371 
The preſſure ſuſtain'd by the air. 
11.445 


Peter- generations, what. 


11.25 3 
Primum mobile, the doctrine thereof. 


11.126,12) 

Principles, active ones required in na- 
„ 11.153. n. 
"Principles in chymiſiry, reconcileable 
to mechanical philoſophy. i.192— 


195 

Chymical principles tranſmutable. i. 
a 267 
What. 111.261, 262. n. 309 
Their uſe. 111.325 
Their number uncertain. iii. 261, 262, 
298—302 

Producible. iii. 292—287 
Not obtainable from all bodies. iii. 
270,271,276,277,424 

More than three obtainable from ſome 
bodies. iti.2 9g8—300 
What they really ſhew. iii.3 02431 32 
| 328—336 

Diſſimilar in their nature. iii.313— 
323 


Whence the notion of five chymical 
principles. ii. 324 
Whether five be neceſſary in the com- 
Poſition of bodies. 111.32 5,326 
The imperfection of the doctrine of 
three principles. ii. 32,328 
Whether there be any chymical prin- 
| © ciples, _, 11.336,337 
Not neceflary to compoſe bodies iti. 


3$7-—34r 
How they differ. g 11.342 


Probably productions of the fire. iii. 
243 


Tranſ- 


| 4111-35 5—363 
Neither ingenerable nor incorruptible. 
111.364, Sc. 

Printing, the conſequence of a light 
contrivance. 1.114 
Priſm, the doctrine of it. ii. 2 5,26— 
28. n. 66,57 

Colour'd priſms made uſe of. ii. 6) 
Privileg d things, what. 11.198 


Projectils, the line they deſcribe. i.119 
Treten, an argument for its poſſibi- 
up. 1.78 
What. i. 262, 338, 372 
How practiſed by Helmut. 1.382 
Prolapſus uteri, to remedy the diſorder. 
11.678 

Prophecies, their accompliſhment de- 
monſtrate the being of a God. i.2 4 


Supernatural. 11-256,2 59 
Propoſitions diſtinguiſned. ii.221,222 
Providence, an inttance of it in the parts 

ſerving to deglutition. 11.121 
Arguments for it. ii. 133 
The belief of it eſtabliſned by phi- 


loſophy. 11.242—246 
Pulors fulminans, whence its great ex- 
ploſive force. 11.212. n. 
Pumps, how and to what height they 
raiſe water. 11.300,48 3,486,487 


* of the eye, what. ii. 162 
n odd conſtriction of it by a fever. 
a ii. 162 

Its dilatation a bad diſorder. ih. 


Is of different figures in different ani- 
mals. ii. 16 5 
Purging medici nes. iii. 65 5,656 
operating by their odours. i. 89 
— by external applica- 
tion. 1.443, 444. 111-572 
Purple, produced from a red. ii. 101 
To ſtain ivory, Ec. purple. ii. 101 


Putrefaction, reſiſted by cold. i. 605 


610 

Produces no animals without air. - 

2 

Whence. iii. 438. n. 
Aboliſh'd by a liquor. iii. 50 1 
Putty, what. ii. 48. iii. 428 
How adulterated. 11.99 
Makes glaſs white. ib. 


INDEX. 


- Tranſmutable from one to another. 


Pyrhagoras, his ſyſtem of the world. 


11.115 
Q. 


Ualities, the notion of real qualities 
examin'd. i. 198—200 
Their relative nature. 1.202, 203 
Senſible qualities not real beings. 76. 
Obſervations and experiments to ſhew 


their origin. 1.247 —251 
Experiments to ſhew their nature. 
1.251,252 
Deſtructible and prodacible. ib. 
Remarks upon particular qualities, 
1.271—282 

What. 1.271 
The diviſion of them. 1.271,272 


Coſmical or ſyſtematical qualities in- 
troduced. i. 282,290 
Qualities of particular bodies, wherein 
they conſiſt. i. 282,283 
Producible by a change of texture. 
111.349—3 52 

The chymical theory of them exami- 
ned 111.414—431 


Quantity, infinitely diviſible. ii. 198, 
202 

Difficulties attending its infinite di vi- 
ſion. ii. 22 
uartans, their cauſe. 11.144 
One cured by a fright. i.82 
uartation, what. lile2 89,402 
Quick: ſilver, of a gold- colour. i. 70 
Of a green colour. tb. 


Made into a cinnabar with antimony. 


| 1.74 
Made ſolid. i. 89, 146 
Its globules view d with a microſcope. 

1.201,202 
2 fixed by oil. 1.313. n. 
Made volatile. 1.315 


Coagulated by the fumes of lead. 
| 1.3324357- iii. 404 
Changed into a red powder. i.334 
Suddenly turn'd to a black powder, and 
from that to ninning mercury again. 


1.335 
Made into a calx. 1. 33 5,336 
Made hard. 1.343, 344 


Di- 


Diſtill'd from lead, gains in weight. 


1.377 

Diſtillation no proof of its purity. ih. 
Fixed by oil ot vitriol. 1.385 
Strongly fixed by alkalies. ib. 
— by fal-armoniac and ſul- 
hur. | ib. 


To leſſen its ſalivating property. ib. 


Tho figure of its ſurface in contact 
with other fluids. i. 389, 390, 393 


Exhalable with a metal. 1.399 
Its ſpecific virtue againſt worms. i. 
412. 111.551 

Found in the bodies and bones of men. 
1.418,426,449. iii. 5 72 

Reſumes its form after diſtillation. 


1.426 

- Strain'd thro' skins. 1.440 
—— thro' wood. 1.451 
urn'd black by motion. i. 47 1. n. 


Diſtill'd from oil of vitriol. i. 527,528 
Diſſolved in Agua fortis. i. 3 18, 528 
Soluble in what menſtrua. i. 536, 53) 
Render'd inſoluble in Agua Fortis. 

| 1.536 
Made to conceive heat. 1.571,52 
Whether congealable by cold. i. 597 
Why it rolls in drops upon a table. 


1.691 

+ Qbſervations made in diſtilling it. 
| 11.31 
Calcined red. 41.55 
Its flowers. | ii.85 
Diſtill'd with Aqua fortis. 11.91 
Turn'd to a white powder. 11.398 


Turns Aqua fortis green or blue. ii. 96 
The various colours it may aſſume. 


h 11.97,98 
Made to aſcend by the 
water. 11.139 
The various forms it may put on. 
i g — 235. 1 
May yield a yellow precipitate. ii. 84 
Suſperided in an open * ii. 301, 
be 1 gh 333 
Ats ſpecific gravity. 1. 301,331, 453, 
454,499 


preſſure of 


Obtain' d from marcaſites. ii. 318 
Contains air. 11.448. On. 
Whether pervious to air. ii. 704,705 
Its upper ſurface convex in glaſs. tubes. 

11.448 

Raiſed by the ſpring of a little air. 
11.475 

in different tubes by water. 
11.491,492 


Amalgamated with tin, and uſed for 
a barometer. 11.492 
Suſtained in the barometer, tho' the 
air ſeems to preſs with diſadvan- 
tages thereon. 11.494 
The weight of a cubic inch. iii. 46,4) 
Antipeſtilential and alexipharmic. iii. 
71 

Obtain'd from blue vitriol. iii.89 
Communicates a virtue without loſs 


of weight. ii.127 
Eafily reſolved into fumes, iii.139 
How made pulverable. 111.404 


An attempt to fix it into ſilver. iii. 


g 210. n. 

Its boaſted ſalt and ſulphur. iii. 269 

Diſtill'd from einnabar. 11.271 

A water drawn from it. =—_— 
28 

Diſtill'd in form of a liquor. iii. 308 


Precipitated into a dry powder, iii. 


N | 310, 311 
Reducible to water. iii. 311,344, 416 
Not homogeneous. 111.341.89 n. 
Effects of its diſtill'd water. iii.345 
Effects of its decoction. ib. 
Spontaneouſly harden'd. 111.405 

urn'd into filver. 111.409 


Methods of purifying it. iii.4r0,411 


How ſeparated from gold. iii. 4 T 
May be impregnated with other ſub- 
nces. ib. 

More obſtinately fluid than water. 
111.404. 

Botha fluid and a liquor. 111-416 
Its ore wholeſome. iii. 595 
Quinces preſerved. 1.109 


R 


INDEX 


| R. 
Abbet preſerved. we” 
R Ralliſpes, treated pneumatically. 
11.620 
ain, the figure of its drops. i.39 
* ow to — ii. 382 


Corrupting the air. 111.73 
Rain-bow, the hint towards the ſolution 
of its phenomena. 1.143 

Of the priſm, if its colours be real. 
11.2 5,26 

How exhibited. 11.21 
Raining of white and red liquors. i. 434 


Rain-water, what. 111.284 
Saline. 11.231 
Rainy-weather, changes the notes of 
muſical ſtrings. lii.41 
Raiſins afford various ſpirits. i. 59 * 
378,383 

Treated pneumatically. ii. 566,571, 
613,628 

Raleigh, Sir Valter, his cordial, i. 56. 
111.634, 635 

Rariſaction, its nature. i. 703. ii. 66 3, 
667 

May make a ſmall quantity of matter 
ſſeſs a large ſpace. i. 413,414 

Of the air. 11.412—41 5,428 
Rasberry-wine imitated. 1.542,343 


Ratio's, their great uſe in mathematics. 


| 1,120 
Rattle-ſuakes, whence their name. iii. 
548 

Their bite how cured, ili. 548 


Raven, a white one. 11.45,46 
Realgar, made into a ſafe medicine. i. 


Co. n. 

Its effluvia proving noxious, i. 436 
What. iii. 53 
Reaſon, what. 11.218 
What things are above it. . 197— 
200, 203, 206 

Imperfect. 11.198 —200 
How it acts. 11.200 
Whether it may be exerciſed on things 
above it. | 11.204, Oc. 
Rules for judging of things above rea- 
ſan, 11.211—228 
Leads to religion, 11.244 


Vor. III. 


Things contrary to it to be believed. 


ii. 250—262 

Apt of itſelf to miſlead men. ii. 262 

How to be uſed. 11.263 
How beſt employ'd. ii. 278 

Receivers for the air · pump, how mended 

when crack d. 11.41 

Red, an enraging colour to ſome m 

1.147,485 

The uſual colour of tinctures. 1i.77 

Two kinds of it. 11.78 


A red liquor with white fumes dying 


the fingers black. ib. 
Produced from ingredients of a diffe- 
rent colour. th. 
Inſtantly produced by two limpid li- 
uors. 11.78. n. 

Its affinity to yellow. ii. 80 
Turn'd purple and yellow. ii. 83 
Redemption, the wiſdom sd in 
it, | 1.274,275 
Refining, whereon it depends, i.106, 
393 

Its origin. 1.113 
Reflexibility, what. 11.20. n. 26 
ts cauſe. 11.7. n. 
By the refraction of the air, was firſt 
ſenſibly demonſtrated. iii. 59. u. 
Refraftion, by what law performed. 
1.122 

Of the air obſerved. 1.657 


Contributes to the production of co- 
lours. ii. 21. iii. 58 
Refractive powers of bodies owing to 
what. 111.265. n. 
Refrangibility, what. 11.20 
Regeneration of bodies, if practicable. 
1.303.& n. 

Attempted in bodies. 1.245247 
Regulus of antimony and of iron, their 
ſtar-figure, and how prepared. i. 15). 
158,396. 111.306 


Reptiles in vacuo. 1.544, 545 
Reſpiration, its nature. ii.462—472, 
45 9, 527— 331 


Various opinions about it. ii. 465-465 
The uſe of it. 127,472 
How contrived for, in water-fowls. 


11. 527,528 

An attempt to prevent the neceſſity 
of it. 11 539,541,542 

B bbbb How 


737 


73 


How far it depends on the air. ii. 542 

| —547 

An experiment relating thereto. iii.85 
Reſt, to procure in fickneſs. jii.656,5 58 
Reſurrefion of the dead, whether im- 


ible. _ 11.229 
e grand objection againſt it an- 
wer d. ˖ 11.231, Oc. 


Reſuſertable plants. 1.69. Gn. 
Revelation, how it allows us to ſpeak of 


final cauſes. 11. 168,169 
Arguments for it 4 priori. 11.246 
Rbeumati ſin, remedies for it. iii. 656 
Rbeums, remedics for them. ih. 
Rhubarb, wherein its purgative virtue 
reſides. 1.224, 225, 230 
Tinges the urine. iii. 549 

Its medicinal virtues. iii. 564 


Ribs, the ſpace between two fill'd up 
with a bony ſubſtance. 1.173 
Rickets, to cure. i.) 9. iii. 5 89, 590,6 56, 


f | analog 657 
Rivers, to meaſure their breadth with 


eaſe. 1.138 
Whether froze and thaw'd firſt at the 
bottom. 1.643, 644 
Roſemary diſtill'd in vacuo, 11.649 
Roſes, da: mask, yield an inflammable 
f ſpirit. pal ze 1 5 Ts 
great effects of their effluvia. 


| i.89, n. 422,424 
colours afforded. by them. ii.75 


Red, turn'd pale by the fume of ſul- 


phur. 11.49,73 
—— yield a high red tincture. ii.51, 
| 74,82, 8 


— their tincture made to affor 


different colours. ii. 89, 90 
Treated pneumatically. ii. 3 89, 590, 
8 592 

If a roſe-buſh may be made to bear in 
autumn. 1.167 


Roſin, is in ſome caſes a ſuccedaneum 
for ſal-armoniac. » L1.151,152 
Generated from the effluvia of cedar. 


| 1. 8 | 1.398 
.Of jalap fuſed by the heat of ſome 
. climates. "7 [110603 huyey 
Roughneſs of the lips to cure. iii.657 
Ryubres, a contingent cloudineſs in one. 


1.46 3 


IND EX. 


A white kind. | iii. 108 
Some parts of them untinged. iii. 106, 
Io 
Yield a tincture. ** 
Two that ſhone like fire. ili. 148 
Ruby of ſulphur, what. li.77 
Rue affords a green lac. 11.103 
Ruptures, to cure. 111.6 5) 


Ruſma, its faculty of taking off hair. 
1.1 
Ruſſians, their complexion. * 
5 


Chorus Saturni, its medicinal vir- 
tues. i. 8 1. iii. 588 


Diſtill'd. i. 264, 265, 54. iii. 291, 292 
Yields a conſiſtent body with ſpirit of 
inegar. 1.328 

Its preparation. iii. 291,425 
Its oil and ſpirit. ü. 3 10 
Its analyſis. 111,310,353 
Its inflammable ſpirit. 111.379 
Sailing, to make way in ſailing. i. 288 
Sal- ar moni ac, how made. i. 309 
Its uſe in ſublimations. 1.374.375 
Native in human urine. 1.378 


Diſtill'd with Lapis Calaminaris, or 

fixed alkalies. | 1.378 
Its uſe to cool liquors. i. 5 50,5 53,563 
To obtain a fine ſort of it. 1.553 


Made to heat water. 1.566, 570 
Diftill'd with antimony. i. 566,67 
— — with minium. 1.567 
Sublimed. 111.271 


Fluxed with quick-filver, gives an in- 
tenſe heat to water. 1.570 
Its ſalts hard to ſeparate by fire. iii. 


271 
Treated pneumatically with oil of vi- 
triol. | 11.626 
How to ſeparate its ſalts with eaſe. 
| 111.273 
From ſpirit of ſea- ſalt and urine. iii. 
| 344,439,475 
Diſtill'd from quick-filver. iii. 287,288 
Sal circulatum ol Paracelſus, its effects. 
| 111.366 

Sal gem, its ſpecific gravity. 


111.227 


Sal 


il mirabile, its proceſs. 259,260 

Imitated. 1.332 

Reſembled by a natural ſalt. iii.514 

Saline bodies, alter the colours of others, 

ii. 14,13 

Are not 36 — to be highly 
ſaline by the common methods. 
11.88 

Salivation, an inſtance where one could 
not be ra 11.132 
Salt, a new — ſurprizing ſalt, i.2 96 


4 the principle of n in 

1.3 36— 
A oy - = coagulated _— water, 
A alt totall ally volatile. op 
A com ſalt from a fixed alkali 


and | 65-105 5 1.431 


An odd ſalt that paſſes thro? iron. i. 


450. n. 

WAG: iii. 362. n. 
ts properties. 111.427 
A neutral ſalt from ſalt of tartar and 
ſulphur. iii. 514 
Salt of Amber acid. 111.369 
Salt-marſpes, why they over-flow them 
in winter, 1.640 
Salt, 54016 a different ſorts of it 1.161 
Diſtill'd with Agua fortis. i. 257,258 
Tranſmuted. ib. 


Its ſpirit how gain'd to . 


1.370 
| ho war Pr ion requifite to make it 
in water. 1.434,435543»54 
Diſtill'd into a liquor. a 1 = 
Its ſolution precipitated by ſpirit of 
wine. i. 524 
Its different phenomena in water and 
oil of vitriol. 1.5 37,570 
Salt and water in vacuo. TRY 
A mixed body. iii. 222 
In what alan to the water it is 


in'd at the ſalt-works. iii. 224 
A light kind. 111.226 
Run per deliquium. iu. 227 
Its weight compared with water. iii. 
227 

Obtain'd from oil of vitriol. iii.344 
Producible. - 01.37 5377 
Turn'd into an alkali, 11372 


Salts, fixed ones made volatile. 


INDEX 


- Gain'd from urine. 


iii. = 
Contain'd in the blood. iii. 457. 
Contain'd in mineral waters. iii. — 
Uſually to be found in the earth. 
iii. 511 
1.76. n. 
375,376 
Their figures examined. i. 241245 
Attempts to compound them in cryſtal- 
—.—.— 22 Ko - 242 
eir ma ooting when ſepa- 
rate or e * — 
282,42 5,436 
Their ſolution in water accounted 
i. 314. n. 
Alkaline ſalts convertible into each 
other. i. 269 
Their ſeveral kinds. ii. 53, 64, 1.72, 74, 
84,86. & n. 
Some neither acid nor alkaline. 11.64 
To find what kind abounds in any ſa- 
line body. 
Their nature. 
Uſeful in ſtriking colours. 


11.86,87. n. 
- 11.63 


To diſcover their kinds. 11.6 3,64,7t—- * 
73,8689 
taneous aſcent along the 


Their ſpon 

fides of glaſſes. ii. 49 7,498 
Their —＋4 in bodies expos d to the 
. air. 
Whether they grow from a ſeminal 


rinciple. 
Now form'd. 


rains. 
Their refractive power. 
Diſſimilar in their nature. 


11.114 
1.265 


N 316 
The difference between the volatile 


and the fixed. ili.3 15 
Differences in the 2 kind. iii. 


3157365 
Plentifully contain d in ſaline ſpirits. 


111.344 
Producible and deſtructible. iii. 365— 


378 
Their 
Acid 


Volatile ſalts producible. 
Bbbbb 2 


ies. 

ts producible or tranſmutable. 
iii. 367,368 

ili. 368. 
369 

Al- 


11.86—389 _ 


4 


11. 9—81 


iii. S0, 81 
iii. 113—118 


Geometrically figured in their minute 


iii.313— 


ili. 36 5, 368 
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Alkaline ſalts, their origin. ii. 369 


371 


ſhe wn to be producible. 


11.369—374 
tranſmut 


ne” — — 


il. 374 
Salts of harts-hoyn and urine, whether 
acid or ſulphureous. 11.63 


Salt o of tartar lender 'd ſoluble i in rei. 


d ſpirit of wine. i. 72,76 

Made . 5 1.76, 3) 5,376 
Gives a red tincture to ſpirit of wine. 

i. 164. 11.80 

Waſtes upon the cupel, 1.379 
Eaſily r fluid. 1.330 

Its ſolution precipitated by ſpirit of 
wine. 1212574 
Concei ves heat with water. 1.558, 
561,562 

In what diſſolvable, and in what not. 

| 1.532 

Turn'd to earth. 11.374,37 
Salt 1 made to taſte like common 
iii.313 

Salt-water to make freſh, i-5 97,680. 3 

-.. a 9,220 

Sal volatile olcoſum, 1 made to ad- 
vantage. 111.493 


Sand -- of its grains. i. 1 90, 570 
a rich metalline or mineral nature. 


ii. 324,325 

May afford * 414325 
Sandarach, w i. 53) 
Saudiver, 2 iii. 3 5 
Turn' d into ſea-ſalt. 111.37 54376 
Differs from common alkalies. 16. 
Its als, 11.376 
Savguification illuſtrated. 11.78. n. 
Sap, how it riſes, and is alter'd in ve- 
getables. 411.338, 350351 
Sappbires, a green one. 1513 
ave a grain. iii. o4 

& white kind. iii. 109 


One ſtain'd like a chalcedonian. iii. 10 
A white one including a liquor. iii. 


111 
Fardunyæ, one of different colours. iii. 
109 

One tranſparent. iii. 120 
Saturn, ſtrange conjectures at his various 
1.296 


appearances. 
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utable. 


Scarlet. dye, im proveable. 1.136 
Its inventor. 1b. 
To ſtrike the bow. dye. ii. rox, 105 

Scent, an inſtance of its being acute. i. 


429 
Exquiſite in blood. hounds. i. 414, 429 


Sciatica, cured by a fright. 1,82,83 
Seirrhous ſpleen — 1.448 
Scorpions, the cure of their bite. i. r, 


95,100. iii. 565 
The virulence of their poiſon. iii. 5 50, 


551 
Scrophulous tumours cured. iii. 573, 378 
Scurvy, to cure. 11.6 5 7,658 


Sea, __— phenomena of its luminouf: 


| 1.294 
Whether it ever freezes. i.643,667 
Very cold at confiderable 3 i. 

645,646 
Its preſſure at the botom. ii. 3 58,359. 
i11.245 
Enquiries and obſervations to be made 

u pon it. iu. 
Its faltneſs whence. iii. 2 14, 218,219 
Its bitterneſs whence. in. 221,223 
Whether ſalteſt at the top. iii. 21 * 

217 


Springs at the bottom of it. ii. 21 5 


| Whether its ſaltneſs increaſes. 111.221 
Varies as to qualities in different 


parts 111.222,223 
Differently faline in different parts. 
iii. 223,224 

Its degrees of ſaltneſs, iii. 21 5, 224, 
225—227 


To determine the age of the world 
from its ſaltneſs. 111.22, 228. n. 
Different regions in it. iii. 240, 24 t 
Its temperature. 111.241—243 
Its depth. iii. 242,244 
Unequal at the bottom. iii.243—2435 
Plants at the bottom of it. iii. 248, 249 
Its tranquillity at great depths. iii, 
245247 
Its currents. 111.247 
An extraordinary in-draught of it. 
11-247 
Sea-compaſs, its firſt invention. i.126 
Seaſent, may vary in particular climates. 


1.293 
Their 


Their difference whence . 1.530 
Fen-water, how it reffects the rays of 


Ships, to eſtimate their burthen, ii. 299 


INDEX 


Shortneſs of breath, to cure. ili.658 
Shrew-mice, treated pneumatically. ii. 


light. „ . 590,591, 593,394,595, 98, 599,600, 
Its gravity. 11.224q—228 623 
Its proportion of ſalt. iii.21 5,225— Sight, poſſeſs'd in a great degree. 1.429 
22 Variouſly vitiated. 11.4, 60, 162 
Made freſh. i. 59,680. iii. 2 19,220 Silk, the ſlenderneſs of its natural 
The liquors diftill'd from it, chymi- threads. | 1.404 
cally examined. ii. 220,221 Black, changed yellow. 11.48 
Seed, 2 a large increaſe. i. 108 Sill- cotton trees, their magnitude. i. 12 
Seed. lac its red colour whence. iii. 481 Silk-worms, guided by inſtinct. ii. 182 
Digeſted with ſpirit of urine. ib. Their 7285 in vacuo. 11.548, 549 
Seeds, diſtill'd at different ſeaſons, yield Silver difloly'd fo as to be potable and 
different kinds of ſpirits. 1iy,5$7 parable into a medicine. i.59 
Semi-metals, where found. 11.316 How ſeparated from its ore at the 
Sena, changes of colour in its infuſion. mines of Poraſi. 1.131 
. ii82 An excellent ſolvent for it. i. 134 
Senſations, whence. i. 202,1 Its uſe inannealing. 1.147 
Senſes, acuter in ſome than in others. i. Obtainable from lead. i. 1 56 
428,429 Obtain'd from copper. 1157 
May deceive us. 11.252 Ho beſt purified tor medicinal uſes. 
May be ſingly affected by a variety of i. 164 
objects. 1.431 How ſeparated from gold. i. 16 5. iii. 
4 8⁰ 
Serpents that cure diſeaſes by licking. i. 80 271. n. 
— to muſic. 1.484 Converted into gold. 1.166 
Serum of human blood, how. coagulated. The figure of its cryſtals. 1.241,242 - 
1.329 Work'd upon with ſublimate. i.253, 
Experiments and obſervations made 254. ifi. 400 
= it. i. 460—468 Its roſin. i. 253,254 
Its ſpecific gravity. iii. 46 Made from gold. 1.260, 26 
Mixed with various ſubſtanees. iii. Great changes made in it by ſubli- 
462, 463, 468 mate. a 1.253,24 
Expoſed to the air. ii. 463 Remarkable alterations made in it. 
Analyſed by the fire. 11i.463z=—46 5 | i. 255,38 
Kept hermetically ſealed up, and di- Its cryſtals diſtill'd, 1.254 
Kira. 111.466 - ——fized. 1.384 
An —_— to turn it red. 111,467 What. 4 121.296 
How affected by alkalies and _— '- Render'd volatile by a gentle heat. 
ib. 8 1.372 
How by congelation. ib, Its great ductility. 1.404 - 
Made to ſerve for inviſible ink. iii.4s$ Strangely penetrated by a bituminous 
. Attempts to draw a vinous ſpirit metalline matter. 1.45 
from it. 111.472 Penetrating a Haſſian crucible. i452 
Shadow, what. ii.34 - Penetrable by ſulphur. 1.454 
Shame; how it affects the body. iii.56 Gives a gold- colour to glaſs. i. 458. it. 
Sheep, to preſerve them from the rot. | . 64 
i. 19 1s electrical i. 512 
Fatten'd without water. iii. 338 Gains in weight by precipitation. i. 
Shię- building, the deſect in it. i. 130, 516,717 
| 136 Ho precipitated out of Aqua fortis. 


1.516,517, 521,522 
: TY How 
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How ſoparated fro m copper. 
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How to be obtain'd from filver-lace. 


i. 521,522 
Its diſpoſition to unite with ſeveral 
i. 531 

Its cryltals diffolve in water or ſpirit 
of wine. 1.535 
Made to give a * taſte. 1.540 
Recover from its cryſtals, 1.541 
Made volatile. 1.255 
To caſt it in ion. i. 310,311 
Precipitated out of Agua fortis by 
copper. 1.315 jul 


Gives a blackneſs to ſome bodies 
ii. 41 
How made white, and how poliſhed. 


11.33 


How made to dye the hair and skin 


ii. 42 1 


black. 
Eclip ſes the colour of gold. ii. 48 
Its — of colour from the air hen 


precipitated. : it. 79 
Turn'd to 11.96 
Tinges —— Thee like is like cop r. ii.96 
Some perfect 15 olved in 

gall Orvis. 11.95 

filver ſtains glaſs yellow or blue. 
een 107 

ade to a e ii. 101 
Why the 2 filver of a 

gold - colour. ii. 101 


How render'd elaſtic and unelaſtic. 
f Pangea ah Wu. 125 

11.2 34- 
ni. 272 
To eſtimate its fineneſs. ii. 374 
Im ted with the flame of brim- 
e. ü. 388,389 
Gains weight by ignition. ii. 399,391 


Its growth. 11.99. 11.339 
Not reſolvable into its principles, 39 


263 
Purified by lead. iii.26 7,269, 270 


Its fixedneſs in the fire. 111.269 
Apt to adhere to the crucible in fuſion. 

th, 
How-convertible into gold. iii.321, 
322. n. 
A large lump e 11.339 
Its ſulphur. 1. 340,341 
Intimately mixed with lead in mines. 


111.341 


Silver work, how to whiten it. 


Found 8 pure 111.342 
Turn d intd a horny ſubſtance. 111.400 
Increaſed in weight by ſublimate. ib. 
Growing hot with a metalline mer- 


cury. 111.402 
A fort lighter than the common. iii. 


Made from quick-filver. 55 
How made ſoft or x: 111.429 
Precipitated in ſhining plates, iii. 560 


Its medicinal virtue. ili. 586 
Silver-ſolder, its excellence. 1.135 


1.133 
Simples, their medicinal virtues. i. I4, 


66, 84 
Recommended in the ice of 


phyſic. in. 577594 
Their virtues not the ſame in all con- 
ſtitutions. 111.5 78 
The way to make them effefual 
111.580 
Whether th * may ſingly cure com- 
plex diſe 1.589594 
Siphons, how they tranſmit Henan, li, 
310,311,446,447,483,497 

An exhauſting fiphon. 11. 483,484 
Size how made. 1.1 50 
Skeletons, their uſe forbid in Muſeo 
27 

Affected by the moiſture of the = 
1.449. 11.383 

Skin, its poroſity. _ 
Strep, to procure. 11,656,658 
Sloes, their taſte reſembled by a metal- 
line ſolution. 1.542 
Small-pox, a remedy for it, 111.658 
Smithery, improveable. 1.111, 112 
The defect of it. 1.136 
Smoke in vacuo. 11.4 39,440 
Smoothneſsi, whence. 1.279 
Snails, t eir eggs hatched. ii. 184 
Treated pneumatically. 11.5 44, 598, 
60, 601 


A Snake. in vacuo. ii.529 
Sneezing cauſed by the ſun's rays. i.91, 


485 

Snow, its figure. 1.139 
Conduces to fertility. 1.689, 0) 
es. i. 


Applied to the freezing of bodi 
| ict. 


Its duration in ſeveral liquors. i. 638, 639 
How preſerved in Italy. 1.639 
Grows lighter on the balance. i. 689 
Whether it can by heat be made to 


freeze water. 1.693 

Pre judicial to the fight. 11. 28,29 
Yields a light. ib. 
View d with a microſcope. ii. 32 
Snow. arops will dye a green. 11.75 
Snow-warer ſaline. 111.231 
Soil, what kind the moſt wholeſome, 
iii. 521,522 


Solder, to obtain it malleable. i. 136, 138 
Solids, have an inteſtine motion. i. 318 
Exhale, and have their atmoſphere. 

ä 1.397 

May conſtitute fluids. 111.440, 441 
Solution, whereon it depends. i. 49. ili. 
405,06, 419,434,440,441,477 n. 
Solutions of different metals differ in 


colour. 111.441 
Foot, its medicinal virtues. 1.64 
Fixed by diſtillatien. 1.382 
Its products by diſtillation. 11. 50 
A red decoction of it frozen, i. 393 
Its analyſis. iii. 268,307,368 


Sope, its oil by diſtillation. 111.31) 
Compounded and analyſed. iii. 267, 28) 
A Penetian, its medicinal virtues. 

iii. 582 
Sorrow, its effects on the body. iii. 56) 
Soul of the world. 11.114 
Diſtinct from the body. 11.244 
Sounds, their effects on animal bodies. 
__ 1-91z94 

Decreaſe with the diſtance. 1.121 
Their velocity in the air. i. 133, 1 38. C 

| n. 475, On. 

Their uſe in taking diſtances. i. 138 

Large and ſmall move with equal ve- 

Ilocity. 1.145. 11.252 


Compound ſounds may give but a 


ſingle ſenſation. 1.431 
Mechanically producible. 1.299 
Their great force. 1.474475 


Their extent. 1. 474,475,482, 483 


Odd effects of them. 1443—487 
Produced under ground. 1.481 


Their effects on glaſſes, 1.486 
Their harmony and diſcord. ii. f f. n. 
How propagated to the ear. ii. 21), 


438,439, 508-510 


INDEX 


How producible in the throat. 11.470 


Not propagable in vacuo. ii. 510. n. 
Space, what. 11.219 
Vain, many of its inhabitants not 
S 2 i 194,27 173 hy 
ar ot gold ore, its gravity, ii. 321,322 
Of lead diſſolved. thats 1 * 
Spaw-water, its gravity. Hi.500 
Its ſediment. 111.502 
How affected by the air and tranſpor- 
tation. 111.503, 04 
Contains common ſalt. iii. 511 
Is highly acid. iii. 511 
Its Caput mortuun. 111.515 
Imitated by art. 11.94. iit.517 


Species, things of the ſame ſpecies ma 
. differ ds, i 5 i. 1 - 
Specific gravity, what. 11.289 
24114 70 — bodies. ii. 329 
To determine it in ſolids and fluids. 
| 11.324—337,343- n. 372 
Tables of the ſpecific gravities of bo- 
dies. 11.344—346 
This gravity of bodies varies in va- 
cuo. 11.445, 446 
Specific qualities, what. 111,545,546 
Specifics, to be endeavour'd after. 1.73 
Reaſons for the uſe of them. i. 88-90 


How they may operate. i. 100, toi. 

ii. 552375 

What. 111.546 
Whether there be any. iii. 546, 547 
Arguments for their exiſtence. iii. 547 
5 

The reaſons urged againſt them conſi- 
dered. 111.549—551 
The notion of them ble to me- 


chanical philoſophy. iii. 551576 
Why they ſometimes fail. iii.554 
May exert their virtue in external ap- 

132 iii. 570—575 
Specula, their advantage, if ground pa- 


rabolical. 


Made of iron-balls, 1.20T 
Concave, how they act. 4.204 
Spelter, its uſe in precipitation. 4.316 


Spices are robb'd of their beſt parts in 


the Indies. | 1.153 
Spiders, of different natures in different 
countries. 1.180 
Their skill. ts 


1.119 
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INDEX. 


Exceeding venomous in Gaſcony. i. 410 


Proving venomous in burning. i. 437 
\ The effect of their poiſon dropp'd on 
the eye. 111.547,543 


Spirit, inflammable, afforded by ſeve- 


ral vegetables. 1.71 

A new anonymous ſpirit, iii.384— 
389. Qn. 

Spirit of human blood, what. 111.473 
Its hiſtory. i111.470—493 
Whether an alkali or acid. 111.474 
Whether it differs from other volatile 
alkalies. 111.474.475 
Its conſiſtence and ſpeciſic gravity. 
| 111.476 
Its ſubtilty and activity. iii.416,47 7 
Its heat and coldneſs, 111.47 7,478 


Its ſolutive power and balſamic vir- 


tue. 111.478,480 

+ Serves for inviſible ink. iii.480 
"What tinctures may be drawn with it. 
STRAY 

Its coagulating power. iii. 481,482 


Coagulates with vinous ſpirits. iii. 481 
Frozen. 111.482 


Its precipitatin R 111.432 
Its 5 with ſome chymical oils 
and vinous ſpirits. iii.482—484. 
Its offenſive ſmell how corrected. iii. 
433,484,499 

Its relation to the air. iii.484—486 
Mixed with various other things. ib. 
*Contains but a ſmall quantity of ſalt. 


111.486 
Its hoſtility to acids. 111.486—488 
Its medicinal virtues externally ap- 

plied. 111.488—490 
How improved for external applica- 
tion. 111.489 
Its internal medicinal virtues, iii.491 

| —493 

Various medicines to be made with it. 
2. . . 111.492,493 
Spirit nitre, diſtill'd with a gentle 

heat. 1.7273 

How made to advantage. i. 378,379 
. 1.383,384 

Its fumes. | 1.427 

What bodies it diĩſſolves. 1.529 


Its quantity of acid ſalt. iii. 0 n. 
upon the ſtone in the blad- 
Aer. 111.557 


Spirit of ſal-armoniac, its virtue when 


applied to the noſe. 1.418 

Its medicinal virtues. 1424 
Urinous. 11.87 
Spirit of oak, acid and neutral. i. 8 5 


Spirit of box-ood, diſtill'd. iii.385,386 
Experiments upon the adiaphorous 
pirit of box-wood, iii.3879—38g 


Spirit of ſalt fixed. 1.383, 38 
nd ' be procured good, 2 bs 
How made in perfection. ib. 
Its fumes. 1.427 
Diſtill'd with ſpirit of nitre, affords a 
ſolvent for gold. 1.431 
Made to diſſolve gold yellow. i.179, 
529,530 


Made to diſſol ve quick-filver. i. 53; 
Variety of colours produced with it. 
| 11.51—54 
Its quantity of ſalt. iii. 432. n. 
Spirit of ſugar and of turpentine, give a 
reen ſolution of copper. ii. 9) 
4 of vinegar, contains air. 11.434. 
pirit 4 urine, how readily obtain'd to 
advantage. 1.378 
Coagulated in cold weather. 43.338 
Contains air. 11.434,435 
Spirit of wine, its preſervative and em- 
ing virtue. 1.30,31,52,53- iii. 

| 450 

i.70 


How rectiſied at one operation. 
272 
To find if it be highly rectified. i. 163 


May float upon oil of almonds. i. 179 
Rectified without diſtillation. i. 134 
Has an inteſtine motion. i. 316 
Coagulated. 1.328. 111.559 
Is infiancancouſly congealable. i. 581 
Convertible into phlegm. i.269 
Its effects on the body. 1.357 
Its flame acts upon the hardeſt bodies. 

1.477 


— will not diſcolour white paper. 


11.49 
Pleaſantly ſcentel'by a ſcentleſs body. 


1,545 
Contains air. 11.434 
Is ſaline. 11.89,88 
Its gravity. 11.454 


Mixed with ſalt of harts-horn, re- 
ſembles the nephritic tincture. ii. 6 * 


INDEX 


In compreſſed air. ii.619 
With oll of turpentine in vacuo. ii. 620 
What. iii. 265 
Its refractive power. 111,265. n. 
Affords water. 111.286 
Obtainable ſeveral ways. 111.274 
Is a fermented oil. 111.310 


Reſolvable into ſalt and water. ib. 
What things it will diſſolve. 111.318 
Converted into earth. 111.421 
Whether an acid or an alkali. 11i.437 
Diflolves bodies in conjunction, that 

it would not touch when ſeparate. 


111.347,365 

Coagulates the blood, 111.4 50,451 
other vegetable and ani- 

mal fluids. iii.559 
The product of art, 11.383, 384 
An acid ſpirit of wine. ib 


Its operation upon acids. iii. 558, 569 
Abates the cauſtic property of ſpirit 
of urine. I 
Spirits, ways to judge of their ſtrength, 
11.333=339. 11.432. n. 


A new kind. 111.302 
Diſſimilar. 111.319—322 
Volatile ſpirits reſolvable into ſalt and 
phlegm. 111.320 
at. 111.378 
Their ſeveral ſorts. 111.378 


Corrofive ſpirits, their phlegm. iii.286 
The renal kinds of them producible. 
| 111. 39 $—389 
Urinous ſpirits, what. 111.379,380 
— afforded by an earth. 
11.368, 423 

— will diſſolve iron. iii, 

. 0 434 
Saline ſpirits, their difference. iii.473 
Contain an oil. 111.379, 380 
Acid ſpirits producible, iii.380—384 
How to be obtain'd. iii.z85 
Spiritual beings, concern'd in human 
affairs. 11.133 


How govern'd. 11.271,272 
The skill and conduct in their go- 
vernment. 11.273,274 
Spleen, extirpated. 1.27 
Spodium, what. 111.270 


Springs natural, differ in their tempe- 
rature. 1.703 


Vo . III. 


iii. 569 


Some are periodical. 111.90 
Riſe at the bottom of the ſea. iii. 2 5 
—218, 241 

Artificial, differently tempered in 
different ſeaſons. 1.596 
Spunck, fires not in vacuo. 11.522 


Spunge, its great poroſity and attractive 


power. 11.37 5,3 76 
Szuirrels, a flying ſpecies. 11. 156 
Staggers in horſes, how cured. 1.88 


Stains in metals affected and alter'd by 
cold effluvia. 1.433 
That of ſloes taken out of damask. 
1.11 
How to take them out. i. f 1 5, Wes +. 
294. 11.65 
Stars, whence emerging, diſappearing, 
and re-appearing. 1.295 
The fixed ones what. 11.40T, n. 
Their uſes not diſcover'd to us. ii.173 
Their magnitudes. 11.266 
Their motion. 11.26 
When and where they appear moſt 
numerous. 1.656. 111.60 
How recruited. 111.77. n. 
Star-ſpoot, its ſpecific virtue. 1.310 
Statues, to take off impreſſions for them. 
i. 131,132 
Steams, to pre vent their noxious effects. 


1.467 
Steel, its body open'd in an uncommon 
manner. 1.77 
Finely temper'd at Damaſco. i. 111, 
112 
The way to harden it. 1.112 
Changed in its temper. 1.492 
To ſoiten its temper. i. 171 
Made volatile. 1.37, 374 
In what menſtruums ſoluble. 1.412 
Made to act as a load- ſtone. 1.497 


Varies its colour with its temper. 11.2 
How temper'd for gravers, drills, 

watch-ſprings, &c. ib. 
Gains weight by ignition. ii. 390, 392 
Edge · tools made of it, improveable by 


lying in the air. iii. 83.84 
The elfe of cold on its temper. iii. 
300 

Digeſted with ſpirit of human blood. 
1181 

Affords various medicines, iii 88 
Ccccc Whe- 


745 


Whether it enters the blood. iii. 560, 
| SGI 
Soics, took the world for an animal. 
| | ii. 114 
Sromach, remedies for diſorders in it. 
| , 11.658,659 
Stone, in the kidneys, how form'd. 1.32 
The ſtone a curable diſtemper. i.46— 
4 49 

Not peculiar to man. 1.36 
The ſtone in the bladder and kidneys 
diſſolvable. .45—49. 111.557 
How cured. i. 46. ii. 59. iu. 581,582, 
659—563 

Stones, thoſe found in the human blad- 


der chymically analyſed. i. 33, 34 
May have medicinal virtues. 1.79 
Eaten and diſſol ved. 1.48 
How beſt obtain'd from the quarry. 

1.135 
Differ in their time of hardening. 
1.131 


Reſembling animals, were probably 


once animals. 11.167 
Emit effluvia. 1.398,402 
How form'd. 1.342 

'Their growth. th, 
To be dug at proper ſeaſons for build- 
ing. 1.131,142,595 
Graved ſtones counterfeited in glaſs. 
, 1.136. n. 

'Their poroſity. 1.450,452—454 
Water ftrain'd thro' them. 1.452 
Have an inteſtine motion. 1.461,462 


'The time they require to ſeaſon them 
for building. ib. 
Will ſpoil by froſt. i. 594596, 608 


Differently affected by the air. iii. 63 


Of a ruſt colour turn d white. iii. 66, 


67 
Turn'd vitriolic. | 1.79 
Briſtol ſtones, their figure. iii.101 


their manner of growth. iii. 


101, 102 
A ſtone containing cryſtals. iii. 102, 
110 


Pebble · ſtones made to counterfeit dia- 


monds. 111.125 


Examin'd hydroftatically. ii. 129,130 


Compoſed of different ingredients. 


— 1.130 


INDE X. 


Stoue- cutting, improveable. 
Storms, how they affect the barometer. 


How they grow. 111. 130—134 
A large 3 iii. 1 30 
Cavities found in ſolid ſtones. iii. 131 
Wood, ſhells, Cc. found in them. 
| iii. 132 
One included in another. iii. 132,1 2 
Whence the figures of ſerpents with- 

out heads in them. iii. 13 
The ſolutions of them metalline or 

vitriolic. iii.137—139 
Whence thoſe of the ſame kind have 

different qualities. iii. 141—142 


One that ſhone very vividly by night. 


111. 148,149 
A nephritic ſtone that loſt its virtue. 


iii. 151 


Stones generated ſucceſſively. iii. 338 


Stones of the Caves Goutieres. ib. 
Stones reducible to mere ſalt. iii. 343, 

366 
Have medicinal virtues without acting 


by any manifeſt re li. 548 
the 


May lodge in any part body. 
111.560 

One taken out of the tongue. ih. 
The different nature of them in the 
body. | iii. 563 
Thoſe taken out of ſerpents heads, 


their medicinal virtue. iii. 3 92, 393 
i. 111 


11.4.8 
Strains, to cure, 111.663 —663 
Strawberries, preſerved. 11.535 
Sturdy in catte]l, how cured. 1.87 
Styptics. I11.640—642 


Sublimate, how render'd innocent. i.60 


The changes it works in metals. i. 


252— 255 
A new kind. 1.254 


Improveable to alter gold in an un- 


common manner. 1.255 
Of gold. | 1.377 
Often ſophiſticated with arſenic, i. 

153 

To examine its goodneſs. 11.333 
Changes of colour exhibited in its ſo- 
lution. a 11.8 3,84 


Sublimed with ſal- armoniac. ii. 8; 
To ſeparate its ſalts from the mer- 


cury. 1.274 
How 


How diſcoverable in liquors. iii. 516 
How made into Mercurins dulcis. iii. 
570 


Sublimation, how procured. i. 46. n. 3 10 
How practicable to advantage. i. 374, 
376 

Cautions requiſite in it. 1 8 
Accounted tor. i. 3 86. n. iii. 258,279 
The colours of the fumes in it. ii. 81 
Sul marine navigation practiſed. i. i 30 
Subſtance, what. i. 199,21) 
Subſtance and accident. i. 99,2077 208. 
11.219 

Subſtantial forms, may prove an atheiſti- 
cal doctrine. | 11.242 
Suction, its nature explain'd. ii. 443, 
. 444,483—455 
11.695, Sc. 705— 
710 

Its cauſe enquired into. ii.713—719 
A mechanical account of it. ii.717— 
719 

May raiſe a fluid without the elaſtic 
rce of the air. 11.919,720 

The weight of the atmoſphere may 
raiſe liquors in ſuction. ii.520,721 
The aſcent of liquors by ſuction de- 
pends upon preſſure. ii.722—726 
Sudorifics, operate variouſly. 11,132 
Suffocation, threaten'd by a ſuppoſed 
flight motion of the air. i.47 5,476 


How it operates. 


From a hair. 11.121 
Sugar, the uſes of it. i.53 
Obtainable from ſeveral vegetables. 
ib. 

The way of making it, long unknown. 
1.149 


Cautions obſery'd in making it. 1.3438 
The quantity yearly imported for 
England from Barbadoes. i. 114 
The trades depending upon it. i. 113 
Will ſtrike fire. 1.472 
Analyſed. | i. 540,541 
Yields light i vacuo. ii. 510 

Sugar: cane, its juice apt to turn ſour. 


1.88 

Sugar-making, firſt introduced at Bar- 
Bades. 1.114 
1.152 


Sulphur, its component parts. 
What 1.387, 111.262, n. 
An attempt to renew it. 1.203. n. 


INDEX 


A volatile fuming tincture of it. i. 
427,445. 11.78 


Made to crackle by friction. 1.493 
Electrical. 1.512 
Diſſolved in ſpirit of wine. i. 532. iii. 
347365 
Its tincture with ſpirit of wine. i. 151, 
335 

Conceives heat by friction. i.570 ' 


How precipitated out of a lixivium. 


ii.35 

Changes the colour of coin. ii. 101 
Made whiter by fuſion. 11.49 
Its ſmoke blanches ſome things. ii. 49 
A red ſulphur. tb. 
Hard to indie in vacuo. ii. 517, 
520, 523 

Takes fire ſpontaneouſly at Naples. 
111.31 

The texture of its parts. 111.016 
Acts ſtrongly upon light. iii. 265. n. 
Its growth 111.339 
Obtain'd from two diſtill'd liquors. 
11i.301,307 
Obtain'd from quick-filver and oil of 
vitriol. : 111.393,394 


A volatile ſulphur that turns black 
with vitriolic waters. iii. 508 
No ſulphur in Exgliſo mines. iii. 534, 


575 

How diſſolved by wine. 111.347,365 
Sulphur, the principle, its properties. 
111.389,390 

Sulphur of antimony prepared. ii.$5. 
5 111.394,395 

Sulphur of vitriol, what. 11.47 
Sulphur vi vum, its compoſition. i. 225 
Fuſed iu vacuo. 11.605 


Sulphurs, the difference among them. 


11.316—319 
Extracted by ſpirit of wine. iii.31 7 
Mineral ſulphurs differ. 111.322 


That of one body will become that of 
another. 11.360. n. 
Producible. 111.389—397 
Whether thoſe of animals and vege- 
tables are obtainable. iii. 392,393 
Glauber's method of extracting the 
ſulphurs of vegetables. iii.392,393 
The ſulphurs of metals and minerals, 
111.394—397 

Cecccz L 
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443 
Syrup 1 diſtinguiſhes acids from 
yr Alkalies. 


a burning concave. 1.473. On. 


Its different effects on bodies. i. 201 
Its irregular motion. | 1.295 
Its ſpots. 1.140. Gn. 295 

viſible to the naked eye. i. 

| | 140 

—ht they ſigni fy. 11.378. 

'  ——— appear ſeldom. i.177 
What. ; 11.40T.N. 

Its heat inſufficient to black the skin. 

| 11.42 

Its uſe. 1i.155,157 
Its magnitude. 11.266 

iii. 87 
Riſing oval. a iii. 59 
Riſing and ſetting with a large pillar 

over it. | 111.59 

Its body decreaſes, iii. 7. n. 
May alter the weight of our atmo- 
ſphere. iii. 87. 
Supernatural things, what. 11.256 
Swallows, found in ice. 1-67 3,685 
Sweat, its outlets. 1.440, 441 
Odoriferous in ſome men. i. 547, 548 


Sweet bodies, yield corroſive menſtruums. 


5 1.540 
Sweerneſs produced artificially, i.425, 


549 
Sweep of goldſmiths, how treated to ad- 


vantage. 1.131 


Swigging, what, and how performed. 


1.87 

Sword-blades of Damaſco, their excel- 
lence. ; 1.112 

' Syllogiſm, whereon it depends. ii.201 


Sympatheric-powger, a cure wrought by 
| it 


5 1.85. 

Its medicinal virtue. 1. 176 
Sringes, their phenomena explain'd, 
ii. 500— 502,19 


Syrups, a noſtrum in making them. i. 


41. 71,2 


| T. 
Tie books to make white ones. i. 


| 115 
Tadpoles in vacuo. 11.539 


IN D E X. 


Sun, the power of its rays reflected by 


Talc, tuſed by the fire, i.67,158 

How reducible to powder. i. 135,158 

Different kinds of it. i. 158,159 

One that afforded gold. 1.158 

American, contains metalline parts. 
11.31 

Not reſolvable into its principles. ill 

| 263,270,296 


Litle alter'd by calcination, iii. 346, 


347 

Tarantula, a kind that neither ſtings 
nor bites. i. 37,33 

The cure of its bite. i. 93,94, 484, 48; 
Surprizing effects of its bite. ii. 144 
Tartar, how readily calcined white. 


1.477. li. 39 


To run it fer deliquium. 1.288 
What. iii. 351 
Its ana lyſis. 11.3 51,590 
A volatile ſalt from it. jii.274,253, 
RN? 352 

Its medicinal virtues. 111.353 
Its products by diſtillation, ji. 384 
An urinous ſpirit from it. ib. 


Tartarum vitriolatum, how made. i. 383 
Given internally, tho' corroſive. i.304 
What. 111.5 58 

Taſte, what. i.53$ 

he requiſites to it. 1.434435 

Its mechanical cauſes, i. 538, 11.345, 


: 436,437,439. n. 
How improveable. 111.345 
Taſtes depend upon texture. i.2 56,264, 
26 
Mechanically producible. how. 
Natural taſtes imitated by art. i.542 
Changes made in them by maturation. 
1.543 

Produced, varied, and deſtroy'd. "1 
538544. iii. 34 5,345,425 

Tea, its medicinal virtues. i. 52 
Teeth, the wiſdom of their ſtructure and 


nn. Ys 
Tra. 


contrivance. li.184—187 
To remedy their diſorders. iii. 666 
658 


Teleſcopes, applied to the moon. ii.10 
| —— to the milky-way. ii. 


1 
Teneſmus, to cure. il. 66, 
an have the properties of a the 


572 
er- 


Terra ſgillata, its medicinal virtues. 
| | i-59 
Terra Sileſiaca, its medicinal and chy- 


mical uſes. i-59 
Tettars, how cured. ITO, iii. 665 
Texture, what. 1-202 


T hames-water, its recovering after pu- 
trefaction. 1.141 
Thawing, the method of thawing bo- 
dies in water. i. 603-6053 
How practiſed on men when frozen. 

| 1.604,605 
Thaws, whence in ſome places. i.706 
Thermometers, may miſintorm us of cold. 
OO 14574==578,705,709 
Inconveniencies and uncertainties in 
the common ſort. j.5757—586. iii. 3 


How to improve them. 1.580584. 
, 

The ſealed kind recommended. i. 
582—588 


One ſtrangely affected. i.582,533 
inions as to the cauſe of their riſing 

and falling with heat and cold. 1. 
584—58 

A foundation for regulating them. ii. 

| 414. n. 
Uncommon things done by means of 
them. 111.38 
Obſervations on them in a cave, and 
in a common room. 111.54 

A water-thermometer in vacuo. ii. 
459,460 

Thorax, a remarkable wound therein. 
1.440 

Throat, to cure diſorders in it. iii. 568 


x 670 
The Thruſs, to cure. iii. 670,671 
Thunder, ſpoils liquors. 1.88 
Violent effects of it. 1.475 
To preſerve liquors from its ill effects. 
1.42 1 

Attended with a ſulphureous ſmell. 

| 111.32 

Terrible in Æthiopia. 11.41 
Deltructive to filk- worms. iii. 70 


T hunder-ſtones, their ſcent ſulphureous. 


| 1.398 
Thunder-ſtorm, ſtrange effects of one. 
11. 32,33 

Tides, their motion. ii. 116 
Whence they proceed. ii. 126 


INDEX 


Whence their variation. i. 294. ii.382 
Tin, improves the ſound of copper. 1.148 
Render'd volatile, and again reco- 


vered. i.3 79,42 
A certain ore of it rich in nobler — 
tals. 1.156 
Permanently diſſolved. i. 156 
Affording cryſtals like thoſe of filver. 
: th. 
Its parts made to heat one another. 
1.492 
Proving irreducible after diffolution. 
1.31 
Affords a white calx. Noa 
Diſſolved in Agua fortis. 11.96 
Its calx melted with glaſs for amel. 
1.99 
Gains weight by calcination. ii.390, 
5 | 393==394+396,397 
Cooled in vacuo. 11.618 


Immerſed in mercury in vacuo. ii.s25 
Its ore, after being robb'd, enriched 
with freſh metal. 111.94,95 
Renders other metals brittle. 11i.428 
Grows more difficult of fufion for be- 
ing diſſolved in Aqua fortis. iii, 
429,430 

Permanently diſſolved, and turn'd 
black with galls. iii. 507 
Diſtill'd into a peculiar ſmoking liquor. 


1.544 

Tinfure, its ſuppoſed criterion falſe. 
| 1.23 

Of human blood. iii. 480 


Tinctures, made with the ſpirit of hu- 
man blood. 111.480,48x 
Tin-glaſs, the order of its parts after 
ſion. iii. 114, 1 16 

Irs ſolution in Aqua fortis variouſly 
precipitated. 111.436 
Tin- mines, not prejudicial to vegetables. 
ili. 522 

Titillation, productive of great 9 
1.480 

Toads, their medicinal virtues. i.Sr 
Kill'd by the juice of a plant. i. 
Tobacco, long ſuffer'd to periſh uſeleſs, 


1.149 

Externally applied, may yomit and 
inebriate. 1-443 
Its growth, wir 
ts 


INDEX 


Its fixed ſalt. i.; Of water intocarth, 1i.266—2 69 
Tobaces-pipe clay, what. iii. 422 Of ſpirit of wine into water. i.269 
Its ſpecific gravity. | ib. Of oil of vitriol and ſpirit of wine. 
Tobacco-pipes, will ſtrike fire. iii. 422 i. 269,270 
Tooth. ach, how cured, i. 86. iii. 366 — Of bodies. iii.282—288, 293, 348,349 
668 By the red elixir. i. 292 

Occafion'd by brandy. 1. 56 The principle whereon it depends. 
Topas, a white kind. iii. 108 11.438. n. 


Topical remedies, may act at a diſtance. 
| iii. 572 

Torpedo, its benumbing quality, whence. 
| | PH 1.410. En. 
Torricellian experiment, varies with the 
country. iar it. e898 
Made and confider'd in ſeveral views 
and different places. 
139,140,422,42 3,47 5—490,491, 
652,65 3,667 —669, 581, 68 2,687, 
ee 704—706, 14,720,021 
Torricellian tube, how We, 423 
Tortoi ſes, long ſurvive, the loſs of their 
[ heads. | JT | , 1.28 
Tortoiſe-ſhell, how moulded. 1.130 
Touch, may be affected by effluvia. i. 
| | : 28,429 
Trades, what. | G - 1.26 
Diſcoverable and improveable by phi- 


- , loſopby. |  i-110—119,129—131 
. Wherein they differ from experiments. 


| TR i. 11 
Are a part of natural philoſophy. i. — 


Ihe loſt trades to be recover'd. i. 131, 


1 8 — 
Traditions, to be enquired into. iii.6 
Transformation of the ſame body. i. 


244,245. 11.232,233. n. 

Transfuſion of blood irom one animal to 
another. i.39 
Nanſlation of morbific matter, the 
Arange ſymptoms that may attend 

| 1.103 

i.444 


it, 
_ Diſeaſes thence ariſing. _ 


Tranſmutation in animal ſubſtances. 
| 1.247, 248 

Of water into other bodies.i.248—2 50 
Of metals, what. i. 166, 20) 
Proved experimentally. i. 260—262 
Poſſible and practicable. i. 21 3 4. 

| | On. 
Remarkable inſtances of it. i. 251— 

b 5 265 
Of mercury into gold. 3.382 


1.585. ii. 


Tranſparency, whence. i. 287. ii.27. n. 


The hand tranſparent, 1.218 
Whether all bodies are tranſparent. 

| 11.20 

r of diſeaſes, how practi- 
Trees, frozen to the heart. 1.594 
One with a worm for its root. i. 244 


How the ſap riſes in them. i497 
Growing hard in the air and ground, 


| 11.64 
Tripoli, no elementary body. i1i.423 
Truth, the tt rr Fang 11.220,225 

| Tulips, treated pneumatically. ii. 388, 
589,608 
Tumours, how cured, il. 573,574 


Turmeric, affords a yellow lac. ii. 102 


Giving its colour to water, and not to 
wine. 11.95 
Turn: ſol, what i. 79 
Turpentine, its renovation attempted. 
1.246,247 

Various phenomena exhibited with it. 

| 1.281 
Affords colour d bubbles. 11.71 
Treated pneumatically. 11.624 
Its effe& upon the urine. 11.570 


Turperhbum minerale, its preparation. 


1.385 

Turquoiſe-ſtones, a viſible motion in the 

| * of them. i. 461,462 

Loſe and recover their luſtre. iii. 1 50, 

151 

Moveable ſpots in one. ili. 1 51 

What they really are. iii. 1 50. n. 

Tutenag, gains weight by ignition. 11.391 

Twins, of different colours, 11.45 
8 4 U. 0 

| © their medicinal power. i. 

4442445 

Ulcers, to cure, | wm," 3 


INDEX 


Ultramarine-blue counterſeited. ii. 5a, 
73 

Umbilical-veſſels, their uſe. ii. 178, 179, 
: 180,181 

Underſtanding, how it judges. ii. 220 
Univerſe, its greateſt part fluid. i. 388 
TD 11.268. 111.329,330 
Urine, tho' clear, affords a ſediment. 


1.32 

Chymically examin'd, may give light 
to diſtempers. 1.43 
Its different effects as differently 
treated. i.57 
Its medicinal virtues. 1.64,65 


To gain its ſpirit and ſalt with eaſe 

and cheapneſs. i.72,141,371,378 
May ſerve tor ink. 1.115 
Will take out ſtains. 1.115 
What kind the beſt. i. 162,163 
Apt to loſe its ſpirit. i. 162, 1 63. iii. 274 
Various phenomena exhibited with 


it. i.281,282 
Treated pneumatically. ii.610 
When turbid, how render'd tranſpa- 
rent. Fo i11i.280 

ts various ſalts. 11.316,375,377 
Yields common falt. 1. 6 3 77 
Its cryſtals. 111.377 


That of horſes diſtill'd. 111.377 
To obtain its ſpirit without putre- 

faction. 111.464 
Human urine diſtill'd. 111.465 
Its figure upon congelation. iii. 46 
Heads for its natural hiſtory. iii. 493, 


494 
To cure the diſtempers cauſed by its 
ſuppreſſion, Sc. iii.579,675,676 

Urinons Spirits, how eaſily obtainable. 


1.431 

V. 
Vr what. ii. 138,444 
The common opinion about it ex- 
ceptionable. 11.444,44 
A vacuum in the Torricellian tube. 
; 11.139,146 
Arguments for a vacuum. ii.q45. n. 
1701. Gn. 502,722,723 
Arguments againſt it conſider'd. 
‚ | 11 698—702 


No Fuga vacui. 11. 138—140 
Valves, their uſefulneſs. 1.128 
n—_ diſtinguiſh'd from fumes. i.42 5 

tupefying Vapours. 1.435 

Of various Colours. i1.67,68 


May tinge the rays of light. 11.68 
Moiſt vapours in the ſummer air. 


ii. 383, 384 

The diſtemper, to cure. iii. 671 
Variation of the Needle, firſt obſerv d. 
1.141,174 

Obſerv'd at various places. 1.174, 
175,180,659 

Accounted for, on an hypotheſis. i. 
175. n. 176 

Varniſh, a fine one. 1.114 


Vegetables, will afford a volatile ſalt and 


ſpirit. 1.142,32. iii. 2,28, 368 

Thoſe ſuppos'd of the ſame kind 

different. 1. 161,162 

Will grow after they ſeem dead. i. 229 

Their manner of growth. i. 249. Qn. 

250. ii. 233. n. 

How to be obſerved towards giving 

the natural hiſtory of a on 

11.6 

Changeable in their colours by acids 

and alkalies. il. 74—76, 79, 

81—83 

To be gather'd at proper ſeaſons for 

colours. | 11.76,77 

Some afford their Tincture in diſtilla- 

tion. 11.81 

May paſs thro* various diſguizes. 

11.133 

Affected by the air's moiſture. ii. 

Hg 383,384 

How the ſap riſes in them, 11.497 

Smell ill in rotting, 111.27,28 

How affected by fermentation. iii. 

265. n. 

How they ſpring from water, iii. 

282—28), 340 

The alterations of their ſap. iii.338 

33507351 

Are compos d of mixed 3 
111.33 

Afford acid liquors ſpontaneouſly, iii. 

＋ 307 

May afford five kinds of ſpirits. iii. 


INDEX 


Will grow from diſtill'd Water. iii. 


390 
One i" 4 un cathartic in a 
ſmall do 111.550 


' Vegetable ſubſtances mix d with oil of 

vitriol. 1.569 

Vegetation, bow perform'd. 1.440 
Whence. iii. 282—287 
Experiments about it. ibid. 
Veins, how diſtinguiſh'd from arteries. 
11.89 


Velvet, black, varies its hue with the po- 
fition of its piles. 41.35 

Venereal ai ſeaſe, to cure. 111.672 

Venice-treacle, its medicinal virtues, 
whence. 1.235 

Venus the neon. anciently ſuppoſed 
two. 


11.224 


Perdigreaſ, 2 ſolution of it frozen into 
the figures of vines. i.168 

A ſolution of it both green and blue. 
en 1.93 
How produced. 111.78, 353 
Its caput u reducible to cop- 
per. iii. 346 
A piercing Liquor diftill'd from it. 
111.353 

' Yields no oil in diſtillation. iii, 353 
Analyſed. 111.368 
Its cryſtals. 111.368 
Verditer, how prepared. i. 169 
Verquice, what. 11.357 
Vermilion, what. iii. 341 
An uſe of it in colouring. 1.150 
How prepared. 11.98 
Pertigo, a remedy for it. 11.672 
Veſicatories, to make. 111.672 


Veſuvius, a ſtrange conſequence of its 

eruption. 111.538,539 
_ Vinegar, made by motion. 1.47. n. 
Animals in it viſible to the naked eye. 


I LI 394153 
Wbence obtainable. i.527 
Its operation upon 1.527 
Its ana lyſis. 111.351 
Made to yield an inflammable ſpirit. 

111.379 

Diſtill'd, its quantity of acid falt. iii. 
432. n. 
Its Fpirit, what. iii. 309,310 


Fi inegars of minerals, whence their ſul- 
. Phureous qualities. 111.394 


Vines, their growth and various pro- 
ductions. 11.3 51,352 
One abounding with marcaſitical mat- 


ter. 111.528 
Violets preſerv'd. 1.634 
Vipers, the cure of their bite. i. 14. 


n. 37. Cn. ili. ; 50,593 
Their poiſon, wherein it conſiſts. i 37 


Will lon fe — the loſs of their 

heads, hearts. c. 1.282 

Have a gall- bladder. 11.193 

Treated pneumatically. ii. 528, 529, 

| 72538, 599 
Their chymical analyſis. 2; ii.2 

ſay neg the ſigns of ir not agreed up- 


1.174 

Vt e divinatoria, whether it be real. 
1.1 39,172,173 

Virtues of bodies differ from thoſe of 


their ingredients. i.30 1,302 
Viſcera, why ſaid to be hotteſt in win- 
_ 1.695 


Vis inertiæ, what. 11.152. n. 
Viſion, its doctrine depends on mathe- 


—.— i. 120 
How 11.69, 104. n. 
Confu e byr * a — on the cornea. 

11. 162 

Whether moſt l in man. ii, 
163 

Its ſeat. 11.179 
Cauſed by opake bodies. ii. 2 12. n. 
Its im ion. 11,222,223 
Requires a certain poſition of the 1u- 

min iii.57 
Sometimes perform'd by means of 
refraction. „ Wigs, 59 
| Remarkable inſtances of a deceptio 

vi u. 11.60. 111.59 
Requires a due proportion of light. 

111.596,598, 
Dark and double. iii. 4 
| * determin d wirhout both eyes. 
111.596,59) 
ö 1 a dark place. iii. oo 
Vitrification how caus d. 1.45, 46. n. 
220,235 
By motion, 1.472,473 
Inſtances of it in different bodies. 
11.2 80 
In cloſe veſſels, 111.30 


Vitriol 


INDEX 


Pittiol, its Caput mortuum parable into 


a noble medicine, 1.64. 
What. 1.240 
Analyſed. th, 
The kinds of it. ib. 

Obtainable by art. i. 240, 241 
A ſuccedaneum for that of Dantzic. 
1.115 

Afforded by different Kinds of ſtones. 
1. 161 

Apt to ſpoil in preparing. i. 169 
How made from iron. i. 240 
The figures of i.s cryſtals. 1.241 


Various kinds made with Aqua ſorris. 
1.243 
A vitriol of eaſy fuſion from copper. 
1.319 


Its com i 1.273,387 


Turns fteel of a copper colour. ii.18,9 7 


Changes its colour with the degrees 

calcination. 11.39, 40, 96 
A ſolution of blue virriol turn'd yel- 
low. 1 72 
Affords white fumes in diſtillation ii. 8 
Communicates a colour to water after 
calcination. 11.92 
Has a great correſpondence with the 
air. 111.279 1 
Its growth. 111.340 
Changed into an antimonial ſubſtance. 
11.67 

How made to ad vantage. iii. 80,318, 516 
Recovers in the air after calcination. 
iii. 80, 88,89 

Its ore included in cloſe glaſſes. iii. 8 f 
Obſervations upon calcined vitriol to 
diſoover the effluvia of the air. iii. 
89—93 

To gain its metalline parts with eaſe. 
11. 252,543 

Made to appear like water. iii. 287 
Is a mixed body. iii. 288,543 
Made artificially from copper. iii.2 91 
Diſtill'd with ſal- armoniac and ni re. 
iii. 306, 307 

Produced from mineral bodies. iii. 340 
Nati ve, what. ii. 102. iii. 341 


A ſulphureous body. iu. 39 3,394 
Blue, makes a white powder. iii. 434 
Diſſolved in ſpirit human blood 
iii. 479,480 


Vo I. III. 


Its ſolution in water precipitated by 


ſpirit of human blocd. 111.482 
Diſcovers arſenic in liquors. jii.510 - 
A mine of it in Exgland. 111.525 
Mines of it rend ria g oaks unuſually 

ſolid. 111.528 
Diſtill'd with ſea-ſalt. 111.543 


No vitriolic ſpring in France. iii.513 
The vitriol of a metal heavier than 


the metalline part. H.I 9,20 
Vitriolum Martis. ii. 96 
Vitrum Saturni, what. 1.14$,220 
Volatile ſalts in the air. iii. 27 


Obtainable from vegetables and mi- 


nerals. iii. 368,423 
Will fuſe and boil. iii. 452 
The quantity requiſite to ſaturate wa- 

ter 11.454 

Volatile ſalt of human blood, its nature. 
lite4.52 

Its temperature. 111.4 52,453 
Its figures. 111.453 
Adds a coldneſs to water. 1b. 
Mixed with ſpirit of nitre. iii. 454 
Diſtill'd wich ſpirit of nizxe. 111.487 
How to impro\e it. 11.43 ,493 
Volatile ſpirits, what. 111.473 


Their hiſtory in thoſe of urine. i1i.459 


—493 

Volatility, mechanically producible. i. 
300,3OT 

Whereon it depends. i. 369, 370, 3 80. n. 
111.416 

Five ways to introduce it. i.370— 
379 

Promoted by the air. 1.37 7,376 
An improper kind of it. 1.378 
A relative quality. 1.379 


Two volatile bodies may fix each o- 


ther. 1.385 
Introduced by the ſun. 11.79 
Vomiting, oddly excited. i. 424 
How to ſtop it. 111.674 
Vortices, their ſuppoſition. ii. 160 


Inſufficient for the purpoſes deſigned. 


ii. 15 3. n. 

Voyage, one made almoſt to the north 
pole. 1.659 
Vulcano's, to meaſure their depth. i.133 
An eruption of Feſtzvims, 11.31, 32 
Dad dd d 4A 


— 


INDEX. 


A dreadful one at Santorini. iiꝭ. 32 
The noxious ſteams of one corrected. 
; iii. 71 


Ainſcot, when well ſeaſon'd. i. 31 


'Y MWallnut-trees, their effluvia hurt 


the head. 1.436 
Warmth, its power upon animals. i.22 9, 

| 230 

Warts, remedies for them.  ji.676 
A Waſs for the face. 111.345 
WWarch-glaſſes, how made. 1.135 
Vatcb- making, its origin. 1.113 


Water, which the moſt wholeſome. i. 54. 


111.229 
To diſcover a ſmall degree of ſaltneſs 
7 8 1.54 


Drank cold, excellent in hyſterical 
caſes. 1.9.2 
Its power of ſwelling bodies. 


1.137 
To remedy its roughneſs. 1141 
Recovering after putrefaction. ib. 
Whence the differences in it. i. 168 


Tranſmuted into cther ſubſtances. i. 
248,249. iii. 26 5. n. 284—287 

Its degree of rarifaction when turn'd 
to vapour. 1.406 
Its poroſity. 1.439.N- 450 
Whether fluidity be its natural ſtate, 
L465,466. 11.126 


Is a menſtruum. i. 524 
Tranſmuted into earth. i. 265—269. 
111.417, 418,420,427 
Made to ſpout upwards. 1.285 
How it aſcends in glaſſes evacuated of 
air. | 11.7506—708 
Productive of heat in bodies inſoluble 
by it. 1.571 
Is of different tempers in different 
laces. | 1.703 
Exhales copiouſly. 1.704 


Is heavier in winter than in ſummer. 


1.58 
584 
Varies its gravity with the time of the 
day. 1.584 
To make ſalt-· water freſh. 1.597 
Remaining unfroze in winter. i. 598 
Its expanſive force in freezing. i. cio 


615623 —626. 11.2 52,459 
A promiſing way of attempting its 
compreſſure. 1.628 


Whether compreſlible.i.623,6 29. ii-· 290 


- Froze in vacuo. 


Obtain'd freſh at ſea. 1.635 


Tot the primum frigidum:.i.643—646 


Not the ſummum frigidum. iii. 243 
— arr onh - heat and cold, 
Whether hot water will ſooner freeze 
than cold. 1.685,686,691 
Why it rolls upon a table. 1.691 
Changes the colour of ſome bodies. 
11. 14,24. n. 91 

Its phenomena when mixed with ſpi- 


rit of turpentine. ii. 31, 32 
Gravitates in water. 11.124 
Whether naturally cold. ii. 124,123 


The heat required to boil it. ii. 160. n. 
Whether the ſame thing with ice. ii. 


230 


Yields a tincture, a ſediment, . and a 


ſpirit | 11.233. n. 
Weigh'd in water. 1i.288,289,56c, 361 
The hydroſtatical properties of it hold 


in other fluids. 11.289 
Its parts in motion. 11.292 
Reſiſts ſinking bodies. 11.296,297 
How and to what height raiſed in 

umps. ii. 300, 486,487 
How ir prefſes upon bodies. ii.304 
The weights of various kinds thereof. 

11.338 

The weight of a cubic inch. l. 39. 
111.46 

Its weight to that of quick-filver. ii. 
453,454 

Floating in the air. ii.383,384 
The greateſt heat whereof it is ca 
ble. 11.413. n. 
Whether it be elaſtic. 11.425—429 
Contains air. ii.425—428, 531,532 
Long preſerved pure. 11.429 
Whether convertible into air. ii.430 
—433 

Broke into a miſt. 11.431 
Its penetrating er. 11 450,451 


Why it enters where air cannot. ii. 
451. n. iii. 571 
| 11.459 
Secming to boil ia vacuo. 11.47 3,474 
The line it deſcribes in projection. 


11.479 
Its ſtrange aſcent in a tube fill'd with 
a compact body. age 


Is compreſſed air. 


How to be obſerved towards 
hiſtory of a country. iii.; 
Affords treſh air if it runs under ground. 
111.23 

Leaves a ſtrong matter behind in di- 
ſtillation. 11.75 
Different kinds paſs for the ſame. iii. 
| — 123 
Ads as a menſtruum in the earth. 10. 
May abound with petrifying particles. 
iii. 134 

Render'd very ſaline without hear, 
| iii.227 

Te examine its freſhneſs iii.228—2 31 
What the beſt for ſeveral purpoſes. iii. 


229,230 

The principle of all things. iii.265. n. 
284—287 

Animals, vegetables, and minerals 
produced from it. 11.285,33 
Plentifully contain'd in all bodies. iii. 
285—287 

That of the Moſaic creation what. 
111.287 


The principle not homogeneal. iii. 420 
What things it will diſſolve. iii. 334,419 
Irs properties. iii.343 
Producible from oil by fire. iii.359 

by nature. iii.391 
Tho! diſtill'd, will ſerve for vegetation. 


111.396 
Heated without fire, 1. 36 
How much volatile ſalt it will imbibe. 
111.454 
Render'd leſs liable to freeze by ſalt. 
111.455 


How affected by the weather. iii. 501 | 
May be made noxious with altering - 


its ſenſible qualities. iii. 52 
Reſtored by precipitation ſrom a high 


degree of putrefaction. iii. 561 
Water. ſpouts, whence. 311.213. n. 


Wax, yellow, how blanched. 11.40 

To imitate fruit, c. in wax. i. 135, 136 
Weapon-ſalve, its virtue. i.85,87,176 
Weather, alterations of it affect different 


liquors differently. 1.583, 584 
— 4s unſcaſonable, g 2 55 
Varies at the ſame place in the ſame 

ſeaſons. 1.560662 
Whereon its alterations depend. i. 662 

%; 


INDEX. | 
_ Preſages of it. i. 05. ii. %: ii. 58 
© 


How it affects the hygr ſcope. ii 379 
Requiſites for a diary o: it ii. $5— 
357. n. iii 26,37 

Proving various at the ſame time and 
=__ 111 56,57 
Weights, to make a ſew ſerve for many, 
1.121 


Hardly to be kept exact. i.401. 1.342 


Wens, how curable. 1.510 
Whales, their magnitude and weight. i. 13 
Wheat, made 
Whey, treated pneumatically. ii.604,610 


Whirl-wind, a deſtructive one. iii.39,40 + 
1.3c—33 . 


White, its nature. 
Some animals turn white in winter. 


11.4 3,44 

Why aflign'd as the colour of lucid bo- 
ies. 11.27,28 
Produced by a mixture of colours. ii. 
27,28. n. 

— worn by guides in the dark. ii. 29 
Reflects the moſt light. 11.2 9,30 


Whether it receives all colours. ii. 


| 27. n. 47 
Diſtinguiſh'd from black by the touch. 


| 1.457,458 

A white body turn'd yellow. ii.gx - 
Two white bodies — beauti- 
ful red. ii. 98 


White objects the molt viſible. iii. 593 
Whiteneſs, whence. 

What. 

Produced on the ſurface of water. ii. 


25,30,31 
Produced in glaſs, cryſtal, granats, Cc. 
11.32,33 

In a ſolution of ſublimate.. Lo | 
In the Caput moriuum of barts-horns. 
11.39 

Produced in precipitations. ii.46,47 © 


Whites, where not allowed burial. ii.46 


Remedies for the whites. 1ii.676,677 


Whitings, treated pneumatically. 1i.62 35, 


643,644 


Whitlow-graſs, its medicinal virtue. i. 


14, 44,86. iii. 5 80 
Whitlows, remedies for them. iii. 677 
Willow, its growth from water. iii. 284 
Vind guns, the ir uſe and contrivance.i. 128 
Their force. 1.473 
Deſcribed, ii. 562-364. 1 

7 


to proſper on clay. i107 


11.21. n. 27. n. 


755 | 


, 


n % 


Winds, may preſerve bodies from putre- 
faction. 1.30 
Prognoſtics of them. i.705,706. iii. 40 
Whence they have their coldneſs.i. 716 
Whether the cauſe of coid. i. 11—716 
Whether they all cool. 1.715,716 
Whether they are cold. i.663—565 
Their power to alter the weather. 
1.662—665 

Take from the weight of bodies.ii. 379 
Their qualities hard to ſettle. ib. 
Partake of the nature of the region 
over which they blow. 11.339 
Particulars of them in America. iii.39 
How they blow at Teneriff. ib. 
How at {angier. © 111.40 
Found ſometimes ſtrong at the tops 


of mountains, 111.39, 54 

. Hot and ſtifling at Morocco, &c. iii. 
| 5253,54 

Particularities of them at Archangel 
and New-Enmgland. iii 52,54 

A red-wind deſtructive. iii. 50 


A — cold wind ſtifling. 411.70 

A poiſonous wind in Meſoporamia.iii.7 3 
Nine, turn d to vinegar by motion. i.471.n. 
Its ſteam in fermentation poiſonous. 


11.467 

The air contain'd in claret-wine. ii. 
4344532 

Preſerved. 11-636 


The effects of cold thereon. iii. 280,281 
A peculiar ſpirit drawn from it. iii. 
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„ 


INDEX. 


Made ſoft and figurable. i.130 
Some is ſtrongeſt in its heart. i. i 8 
Exhalable. 8 Þ 1.39398 
Its poroſity. 1. 451,452 
Has an inteſtine motion. 1.46 
The time requir'd to ſeaſon it. 156. 


Affords acid ſpirits by diſtillation. 

| 1.527. 11.501 
A wood ſmelling like humandung.i. 34 
How affected by froſt. 1.5 94,608 
May riſe or fink in water. 11.362 
Powerfully imbibes the moiſture of 


the air. 11.376,38 3 
May yield a volatile ſalt in diſtillation, 

i lyſis | 111.268 

ts analyſis. iii.3 16 
Uſed tor candles. iii.318 
The World, how furniſhed. Ii. 271 


Whether made ſolely for man. ii. 151 


Its extent, 11.265. On. 
Other worlds beſides the ſolar fi ſtem. 
11.270 
Worms, to cure. iii. 551,678 
Mormarooad, affects the air. 1.428 
Hurts the head and eyes. iii. 578 


Monmds, ſucceſsfully cured by ſimples. i. 56 
How healed. 11.141 
To cure them. 11.65$8,679 

Writing, practiſed without blacking the 

fingers. I.114,115 
Practiſed upon iron inftruments. i. 523 
To make new writing appear old.i.r 1 5 
Diſcharged out of parchment. i.116 


304,305 Writren hand graved. i. 136 
Productive of ſalt. 111.351 - A whole page of writing copied at 
A quick way of making * . once. - 4. - 1.1 36 
111.383 | 0 

A volatile ſpirit gained from its lees. Y Ew, a fine one produced in a white 
* iii. 384 body. 11. 91 
Fines, frozen. 1.607,609,6I10 Produced from a r 11.93 

ave various nameleſs taſtes. ii. 12 ä a | 
„ ire, gilt wire ſtript of its coat. i. 404 Afora, uſed to tinge glaſs. 11.99 
That of filver and gold drawn to a Zink, diflolved in an urinous ſpirit, 
great fineneſs. | ib. and not precipitated by an acid. i. 521 
Mad, uſed for indigo. 1.1335 Its ſolvents. 1.541 
Dyes with uncertainty. 1.169 Giees different taſtes to different men- 
NMomb, for an ulcer in it. 1.673 ſtruums. 3. 
For its falling. 41.593 Makes copper reſemble gold. ii. ic 
Vonb mediciucs. | Ni.677,678 Gains weight by ignition. 1i.391,394, 
Mooa, is differently qualified for ſervice. | * | 395 
3 1.131 Diſſolved in ſpirit of human blood. 
How ſeaſon'd for ſea- ſervice. i. 135 111.478 

8 THE END. 
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